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United States Department of the Interior 


BUREAU OF LAND MANAGEMENT 
Wyommg State Otlice 
P.O. Box 1828 
Chevennc, Weomimng 82003-1828 





In Reply Refer To: 


1793 (030) 


29 APR 1999 


Dear Reviewer: 


This draft Environmental Impact Statement (DEIS) on the proposed South Baggs 
Area Natural Gas Development Project is submitted for your review and comment. 
It has been prepared ty the Bureau of Land Management (BLM) to analyze the 
potential impacts from natural gas development proposed by Merit Energy 
Company. The project area ©ncompasses approximately 12,352 acres of Federal, 
State, and private lands located approximately 3 miles west of the town of 
Baggs in Carbon County, Wyoming. 


BLM will accept comments on this DEIS for sixty (60) days commencing on the 
date the E:ivironmental Protection Agency (EPA) publishes its Notice of 
Availability in the Federal Register. We expect EPA will publish that notice 
on May 14, 1999. Comments received after expiration of the comment period 
will be considered in preparing the final EIS but may not be included in the 
final EIS. Comments shouid be as specific as possible, addressing suggested 
changes, sources, or methodologies. Comments containing only opinions or 
preferences will not receive a formal response. However, they will be 
considered and included in the BLM decision making process. 


BLM has scheduled a public meeting on Tuesday, June 22, 1999, 7 p.m., at the 
Rawlins Field Office, 1300 North Third Street, Rawlins, Wyoming, to describe 
the project, receive verbal comments, and to answer questions regarding the 
project. 


This DEIS was prepared pursuant to the National Environmental Policy Act and 
implementing regulations, and other applicable statutes, to address possible 
environmental and socio-economic impacts which could result from the project. 
This DEIS is not a decision document. Its purpose is to inform the public of 
the impacts associated with implementing Merit Energy Company's natural gas 
development proposal, to evaluate alternatives to the proposal, and t provide 
information to other regulatory agencies for use in their decision makina 
process for other permits required for implementation of the project. 





Please retain this copy of the DEIS for future reference since the final EIS 
may be published in abbreviated format. 


A copy of the DEIS has been sent to affected Government agencies and to those 
persons who responded to scoping or otherwise indicated to BLM that they 
wished to receive a copy. 


Copies of the DEIS may be obtained from: 


Bureau of Land Managemeiit Bureau of Land Management 
Wyoming State Office Rawlins Field Office 
5353 Yellowstone Road 1300 North Third Street 
Cheyenne, Wyoming 82009 Rawlins, Wyoming 82301 


307 775-6256 307 328-4200 
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Please send written comments to: Larry Jackson, Team Leader, Bureau of Land 
Management, Rawlins Field Office, 1300 North Third Street, Rawlins, Wyoming 
82301 {E-Mail: Larry _Jackson@blm.gov}. 


Comments, including names and street addresses of respondents, will be 
available for public review at the BLM, Rawlins Field Office, 1300 North Third 
Street, Rawlins, Wyoming, during regular business hours (7:45 a.m. to 4:30 
p.m.), Monday through Friday, except holidays, and may be published as part of 
the final EIS. Individual respondents may request confidentiality. If you 
wish to withhold your name or street address from public review or from 
disclosure under the Freedom of Information Act, you must state this 
prominently at the beginning of your written comment. Such requests will be 
honored to the extent allowed by law. All submissions from organizations or 
businesses, and from individuals identifying themselves as representatives of 
ofticials of organizations or businesses, will be meade available for public 
inspection in their entirety. 


Sincerely, 





r 
an R. Piérson 
State Director 


Jil 
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Natural Gas Development Project 
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ENVIRONMENTAL IMPACT STATEMENT 


[X] Draft [] Final 


Lead Agency: 

U.S. Department of the interior, Bureau of Land Management 
Cooperating Agencies: 

None 

Counties That Could Be Directly Affected: 


Carbon County, Wyoming 
Abstract: 


The Draft EIS analyzes a proposal by Merit Energy Company (Merit) to continue to drill additional 
development wells in their leased acreage wit,.in the Soutn Baggs natural gas development area 
(approximately 12,352 acres) of southcentrai Wyoming. 


The South Baggs project is located in Carbon County, Wyoming. The project area is generally 
located within Townships 12 and 13 North (T12-13N), Ranges 92 and 93 West (R92-93VV), 6th 
Principal Meridian. The area is accessed by the two-lane paved Wyoming State Highway 789 
from Interstate 80 (I-80) at Creston Junction south to Baggs, then west for approximately 3 miles 
on graveled Carbon County Road 700 (Poison Buttes Road) to the project area. Access to the 
interior of the project area is provided by an existing road network developed to service prior and 
ongoing drilling and production activities 


Merit proposes to drill and develop 50 natural gas wells in the South Baggs Natural Gas 
Production Area over a period of approximately 10 years, in addition to existing operations within 
the project area. The proposed development wells, access roads, pipelines, and other ancillary 
facilities !ocated on public lands would be permitted with the BLM and the Wyoming Oil and Gas 
Conservation Commission (WOGCC). Facilities located on privately owned surface would be 
permitted with the appropriate surface owner. The proposed development is in addition to 
approximately 43 wells that have been drilled and deveioped in the project area. The precise 
numbe; of additional wells, locations of the wells, and timing of drilling associated with the 
proposed natura! gas development project wouid be directed by the success of development 
drilling and production technology, and economic considerations. 


This EIS analyzes the impacts of the Proposed Action, alternatives to the Proposed Action, and 
the No Action Alternative. The EIS describes the physical, biologica!, cultural, historic, and 

















Socioeconomic resources in and surrounding the project area. The focus for impact analysis was 
based upon resource issues and coricems identified during public scoping. 


Potential impacts of concern from development are to recreation and visual impacts; raptor 
breeding and nesting habitat and populations; special status plant and wildlife species; soil 
erosion and sediment increases within the project area’ impacts to air quality; socioeconomic 
impacts tc Carbon County; and cumulative effects. 
Other Environmental Review or Consultation Requirements: 
This EIS, in compliance with Section 7(c) of the Endangered Species Act (as amended), includes 
the Biological Assessment for the purpose of identifying any endangered or threatened species 
which are likely to be affected by the proposed action 
Lead Agency Contact: 
For further information, contact Larry Jackson at the Rawlins Field Office, (307) 328-4231. 
Coinments on this draft EIS should be submitted in writing to - 

Larry Jackson, Project Coordinator 

Rawlins Field Office 

1300 North 3rd Street 


P.O. Box 2407 
Rawiins, Wyoming 82301 


Draft EIS Made Available to EPA and Public: May 14, 1999 


Draft EIS Comme: ts Must Be Received By: July 13, 1999 
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ERSDERERARRILE 
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5° 


gngengg gggze 


SERS 


ABBREVIATIONS/ACRONYMS 


Acceptable Ambient Concentration Levels 
acre feet 
acre feet per square mile per year 


Colorado Department of Pubtic Health and Environment, Air Pollution Control 
Division 

Council for Environmental Quality 

Code of Federal Regulations 

cubic feet per second 

corrugated metal pipe 

carbon monoxide 

Corps of Engineers 

— 


Department of Envronmental Guat 


pe assessment 
Environmental impact Statement 
Executive Order 

Environmental Protection Agency 
Endangered Species Act of 1973 
Farenheit 


USOT Federal Aviation Administration 


Federal Emergency Manage nent Act 
Federal Land Policy and Management Act 
Forest Service 

foot (or feet) 

U.S. Fish and Wildlife Service 

grams per horsepower-hour 
galions per minute 

Global Positioning System 
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GWA II Greater Wamsutter Area !! 

HAP Hazardous Air Pollutants 

hp horsepower 

H,S hydrogen sulfide 

HWA Hayden-Wing Associates 

1-80 interstate 60 

iD interdisciplinary 

iOT interdisciplinary team 

IMPROVE interagency Monitoring of PROtected Visual Environments 
IWAQM Interagency Workgroup on Air Quality Modeling 
km 

LOP Life of Project 

m meter 

MAC Metcalf ical Consultants 

ME! Maximally Exposed Individual 

Ment Ment Energy Company 

MLE Most Likely Exposure 

MMCFD million Cubic feet per day 

mph miles per hour 

MSDS Matenal Safety Data Sheet 

MSHA Mine Saftey Hazard Administration 

N, Nitrogen 

NA not applicable 

n.d. no date 

NEPA National Environmental Policy Act 

NHPA National Historic Preservation Act 

NOAA National Oceanic and Atmospheric Administration 
NO, oxides of nitrogen 

NO, nitrogen dioxide 

NPDES National Pollutant Discharge Elimination System 
NRHP ~ National Ragister of Histonc Places 

NS! No significant impacts 

NTU Nephelometric Turbidity Unit 

NWI National Wetlands Inventory 

OSHA Occupational Safety and Health Administration 
P&A'd plugged and abandoned 

P| Petroleum information, inc. 

PIC Planning information Corporation 

PM-2.5 particulate matter less ‘han 2.5 microns in effective diameter 
PM-10 particulate matter less than 10 microns in effective diameter 
POD Pian of Development 

PSD Prevention of Significant Deterioration 

PPP pollution prevention plan 

RCRA Resource Conservation and Recovery Act 

RFFAs reasonably foreseeable future actions 

RFO Rawiins Field Office 

RMP Resource Management Plas 

RMOGA Rocky Mountain Oil & Gas Association 
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ROO Record of Decisior: 

ROW Right-of-Way 

SAR Sodium Absorption Ratio 

SARA Superfund Amendments and Reauthonzation Act 

SBU South Baggs Unit 

SCS Soil Conservation Service 

SEO Wyoming State Engineer's Office 

SHPO State Historic Preservation Office 

S! shut-in 

So, sulfur dioxide 

SPCC Spill Prevention Control and Countermeasures 

sq square 

Vac/yr tons per acre per year 

vyr tons per year 

TOS total dissolved solid: 

TPQ threshold planning qu 

TSP Total Suspended Particulate Matter 

UAD unquantified additional development 

ug/m? micrograms per cubic meter 

UNKI unknown impact until site-specific location is proposed and surveys are 
completed 

USDA United States Department of Agriculture 

USDC Unites States Department of Commerce 

USO! United States Department of the Interior 

USGS United States Geological Survey 

USLE Unified soil loss equation 

Voc Volatile Organic Compounds 

VRM Visual Resource Management 

w! with 

wii within 

wio without 

WDEQ-AQD Wyoming Department of Environmental Quality, Air Quality Division 

WESTAR Western States’ Air Resource Council 

WET Wetland Evaluation Technique 

WGFD Wyoming Game and Fish Department 

WOGCC Wyorning Oil and Gas Conservation Commission 

wos Wildlife Observation System 

WSGS Wyoming State Geological Survey 

WTA Wyoming Taxpayers Association 

wwe Western Wyoming College 

WYNDD Wyoming Natural Diversity Database 

WYO 789 Wyoming Highway 789 

eq microequivalents per liter 

ugin’ micrograms per cubic meter 

°F degrees Fahrenheit 
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EXECUTIVE SUMMARY 


1.0 INTRODUCTION 


This Draft Environmental impact Statement (DEIS) analyzes the impacis of drilling and production 
operations in the South Baggs natural gas producing area of southcentral Wyoming ‘Figure 1-1). 
The South Baggs project area is located in Carbon County, Wyoming within Townsiiips 12 and 13 
North (T12-13N), Ranges 92 and 93 West (R92-93W), 6th Principal Meridian. The project area 
encompasses approximately 12,352 acres of mixed federal, State, and private lands. Of this tota:, 
approximately 10,067 acres are managed by the U.S. Department of the Interior (USDI) Bureau of 
Land Management (BLM) and 2,285 acres are private lands. 


This DEIS has been prepared pursuant to the National Environmental Policy Act (NEPA) and 
addresses three field development scenarios (Proposed Action, Alternative A, and Alternative B), 
and a “No Action” altemative- Alternative C. Details on the Proposed Action and alternatives are 
described in the DEIS according to the following chapters. Chapter 1 defines the Purpose and Need 
for the proposed project. Chapter 2 details the parameters of the Proposed Action and other 
alternatives as well as providing a summary of proposed mitigation and monitoring measures to 
avoid or reduce impacts proposed by the project operators. Chapter 3 of the DEIS discusses the 
areas and resources that would be affected under each alternative. Chapter 4 examines the 
environmental consequences to each resource under each alternative and also provides a summary 
of additional mitigation measures by resource discipline which were identified during the analysis 
process. The measures and requirements in the DEIS describe how implementation of the 
Proposed Action or altematives should be managed to assure minimal impacts in the South Baggs 
project area and adjacent lands. Chapter 5 describes the mitigation and monitoring measures that 
should be implemented to assure compliance with resource management goals and objectives 
provided in the Great Divide Resource Area Resource Management Plan (RMP) (Record of Decision 
and Approved Resource Management Plan, USDI-BLM 1990a); and applicable lease stipulations 
within the South Baggs project area. Chapter 6 of the DEIS summarizes the consultation and 
coordination accomplished with various federal, State, county, and local agencies, elected 
representatives, environmental and citizen groups, industries, and individuals potentially concerned 
with issues regarding the proposed drilling action and alternatives. 


Management of federal lands within the South Baggs project area, including natural gas driiling and 
development activities, is provided by the Great Divide Resource Area RMP. The proposed natural 
gas development project and altematives are in conformance with management objectives provided 
in the RMP, subject to implementation of prescribed mitigation measures. 


Drilling attempts within the project area have been successful. As of January 8, 1998, 43 natural 
gas wells have been drilled in the project area. 


The DEIS addresses a Proposed Action and three alternatives as described in greater detail in the 
following section and briefly summarized here. 


e The Proposed Action would increase natural gas production in the South Baggs project area 
by allowing the operators to drill and develop approximately 50 natural gas wells in addition 
to existing operations within the project area. The Proposed Action was determined by 
summarizing drilling plans projected by the South Baggs operator, Merit Energy Company 
(Merit) over the next ten-year planning period. Total life expectancy of the South Baggs 
Natural Gas Production Area is estimated by Merit to be approximately 35 years. Drilling 
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estimations were based on reasonably foreseeable spacing and drilling projections in areas 
within the project area where the planned production and development activities would occur, 
as weil as development of reiated roads, pipelines, and production facilities. 


. Altemative A provides for a minimum density of surface well pads and production facilities. 
Alternative A would allow the operators to drill and develop 40 new wells within the project 
area in addition to existing operations. The technical requirements for Aiternative A, including 
the project-wide mitigation measures, are the same as described for the Proposed Action; 
however, less overall site disturbance would be necessary for the well sites, access roads, 
pipelines, and other ancillary facilities. The precise number of wells, locations of the wells, 
and timing of drilling would be directed by the success of development drilling and production 
technology, and economic considerations such as cost of development of leases having 
marginal profitability. 


e Altemative B provides a maximum development scenario of 90 wells, with related activities 
and facilities in addition to existing operations. The technical requirements for Alternative 
B, including the project-wide mitigation measures, are the same as described for the 
Proposed Action; however, more overall site disturbance would be necessary for the well 
sites, access roads, pipelines, and other ancillary facilities than the Proposed Action and 
Altemative A. Also, the precise number of wells, locations of the wells, and timing of drilling 
would be directed by the success of development drilling and production technology, and 
economic considerations such as cost of development of leases having marginal profitability. 


e Altemative C, the No Action Alternative, implies that Applications for Permit to Drill (APDs) 
and right-of-way (ROW) actions may be granted by the BLM on a case-by-case basis through 
individual project and site-specific environmental analyses. 


Under any of the alternatives, development could occur on State and private lands within the 
analysis area under authorizations granted by the Wyoming Oil and Gas Conservation Commission 
(WOGCC). 


1.1 PROPOSED ACTION AND ALTERNATIVES 


The Proposed Action and Alternatives A and B would involve clearing land and constructing well 
sites, access roads, pipelines, and associated facilities. Under each development alternative, and 
where practical, pipelines would be routed along existing and/or new roadways, with an estimated 
disturbance width of 50 feet and an estimated average length of 0.33 mile. New pipeline construction 
to each well site is estimated to impact 0.8 acre. New road construction necessary to access each 
new well site is estimated at 0.33 mile per well site or approximately 1.8 acres. The average well 
site disturbance is estimated to be 3.25 acres, depending on site conditions and Formation being 
drilled. A 1.4-acre compressor station would be constructed under all alternatives. 


1.1.1 Proposed Action 


The Proposed Action would allow Ment to drill and develop 50 natural gas wells in the South Baggs 
Natural Gas Production Area over a period of approximately 10 years in addition to existing 
operations within the project area. Approximately 5 wells would be drilled within one year following 
project approval utilizing one drilling rig. Completion operations for these wells would commence 
as soon as the dnilling ng moves off the drill pad. One completion rig would be utized continuously 





Page S-2 South Baggs Natural Gas Development Project Draft EIS - May 1999 


XIN i 








EXECUTIVE SUMMARY 





for completion operations. The remaining wells would be drilled and completed with one drill rig 
throughout the remainder of the planned 10 year drilling period. 


Construction of the Proposed Action would involve 50.0 acres of site disturbance resulting from 
pipeline construction (0.8 acre per well separate from the road, 0.2 acre combined with access 
roads), 80.0 acres from access road construction (1.6 acres per well), and 162.5 acres from well 
sites (50 well sites with 3.25 acres of disturbance per site). A 1.4-acre compressor station would 
be constructed under all alternatives. 


Impacts within the South Baggs project area would be reduced upon reciar-ation of pipeline ROWs 
and unused portions of the drill pads and roadway disturbances during the production phase for each 
alternative. Under the Proposed Action, reclamation would reduce impacts to 101.4 acres. This 
includes 70.0 acres for well pads (1.4 acre per pad) and 30.0 acres for roads (approximately 16.0 
feet wide, or 0.6 acres per well), and 0.0 acres for pipelines. The compressor station would not be 
reclaimed since the full size of the site would be needed during production. The cumulative impact 
for the Proposed Action would be 211.4 acres (101.4 acres of disturbance remaining following 
reclamation plus 110.0 acres of existing unrecilaimed disturbance) or 1.7 percent of the South Baggs 
project area. 


1.1.2 Alternative A 


Altemative A represents 2a minimum level of additional site disturbance and would allow Ment to drill 
and develop approximately 40 new well sites with related facilities over the 10-year planning period. 
Development under Altemative A is in addition to the 43 wells ti:at have been drilled and developed 
in the project area. The technical requirements for Altemative A, inciuding the project-wide mitigation 
measures, are the same as described for the Proposed Action, however, less overall site 
disturbance would be necessary for the well sites, access roads, pipelines, and other ancillary 
facilities. 


The construction of this altemative would involve 130.0 acres of drill site disturbance, 64.0 acres (1.6 
acres per well) of road disturbance, 40.0 acres of pipeline disturbance, and 1.4 acres of compressor 
station disturbance, for a total of approximately 235.4 acres. A large portion of this area would be 
reclaimed as described under the Proposed Action. Alternative A impacts would decrease to 81.4 
acres, with cumulative impacts affecting 191.4 acres or 1.5 percent of the South Baggs project area. 
The cumulative impact for Altemative A would be 191.4 acres (81.4 acres of disturbance remaining 
following reclamation plus 110.0 acres of existing unreclaimed disturbance) or 1.5 percent of the 
South Baggs project area. 


1.1.3 Alternative B 


Alternative B provides a maximum development scenario of 90 wells, with related activities and 
facilities. The precise number of wells, locations of the wells, and timing of drilling would be directed 
by the success of development drilling and production technology, and economic considerations 
such as cost of development of leases having marginal profitability. 


The technical requirements for Altemative B are the same as described for the Proposed Action and 
Alternative A; however more overall site disturbance requirements would be necessary for the 
additional well sites, access roads, and pipelines. 
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The construction of this alternative would involve 292.5 acres of drill site disturbance, 144.0 acres 
(1.6 acres per well) of road disturbance, 90.0 acres of pipeline disturbance, and 1.4 acres of 
compressor station disturbance, for a totai of approximately 527.9 acres. A large portion of this area 
would be reclaimed as described under the Proposed Action, thus reducing the total disturbance by 
346.5 acres to 181.4 acres. The cumulative impact for Alternative B would be 291.4 acres (181.4 
acres of disturbance remaining foilowing reclamation plus 110.0 acres of existing unreclaimed 
disturbance) or 2.4 percent of the South Baggs project area. 


1.1.4 Alternative C - No Action 


Alternative C, the “No Action” implies that on-going natural gas production activities would be 
allowed to continue by the BLM in the South Baggs project area, but the Proposed Action and 
Altematives A and B would be disallowed. Additional APDs and ROW actions would be considered 
by the BLM fcr federal land on a case-by-case basis through individual project and site-specific 
environmental analysis. Transport of natural gas products would be allowed from those wells within 
the South Baggs project area that are currently productive. Additional gas development would occur 
on private lands within the project area under APDs approved by the WOGCC. 


1.1.5 Major impact Conclusions 


The South Baggs Natural Gas Development project could cause direct and indirect, short-term and 
long-term, as well as Cumulative disturbance of the human and natural environments. Potential 
environmental impacts that could result from implementation of the Proposed Action and Altematives 
A and B are detailed in Chapter 4 of the DEIS. A summary of proposed miiigation and monitoring 
measures to avoid or reduce impacts as committed by the South Baggs operators is presented in 
Chapter 2 of the DEIS. Chapter 4 summarizes the environmental impacts for each resource 
discipline and mitigation measures identified to avoid or reduce the impacts. These impacts, which 
were identified during the analysis process, are summarized below. 


2.0 RESOURCE ELEMENTS ANALYZED 


2.1 Geology/Mineralis/Paleontology 


Implementation of the Proposed Action and Alternatives A, B and C would result in construction 
excavation associated with the development of well pads, access roads, pipelines and other 
production facilities which could directly result in the exposure and damage or destruction of 
scientifically significant fossil resources. The potential magnitude of impact to fossil resources 
associated with the action alternatives (the Proposed Action and Alternatives A and B) varies 
proportionally with the total number of wells which would be developed under each alternative. The 
magnitude of impact for Altemative C - No Action, which may allow additional APDs and ROW action 
on a case-by-case basis, is unknown at present and would depend on the specific action taken and 
the specific area :nvolved. Poiential for impacts to project facilities as a result of seismic activity is 
low, as is the potential for landslides and road subsidence that would temporarily close access 
roads. No significant impacts to important surface resources or other geologic resources would 
occur under the Proposed Action. Mitigation measures discussed in Chapters 2 and 4 sliould reduce 





potential ir 'o geologic/paleontologic resources. 

Beneficia » under the action alternatives include the unanticipated discovery of previously 
unknown fc sources within the project area. The potential beneficial impact to fossil resources 
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is not precisely known because field survey of the project area has not been conducted. 
2.2 Air Quality | 


Gaseous air pollutant emissions discharged from the wellhead (e.g.; venting and flaring) and from 
natural gas Compressor activities, as well as dust and exhaust from construction and maintenance 
activities, have been identified as issues of concem. 


Concems were also identified conceming potential air quality impacts at distant PSD Class | and II 
wildemess and other sensitive areas administered by the USDA-Forest Service, the USDI-National 
Park Service, and the Wind River Environmental Commission. The primary concems involved 
potential visibility and atmospheric deposition (acid rain) impacts within downwind sensitive areas, 


particularly from natural gas compressor operations. 


Since BLM approves activities must cemply with all applicabie local, state, tribal and Federal air 
quality laws, statues, reguiations, standards and implementation plans, significant adverse impacts 
to air quality are not anticipated to cccur from implementation of any of the alternative actions. 


Localized short-term increases in carbon monoxide, nitrogen dioxide, ozone, particulate matter, and 
sulfur dioxide concentrations wou'd occur, but maximum concentrations would be below applicable 
ambient air quality standards. 


Similarly, hazardous air pollutant concentrations (to drill ig operators) and the related incremental 
cancer risks at residences (assumed io be located either 500 meters from a well or 100 meters from 
the compressor station) would be below significance levels, even at the maximum assumed 
emission rates. 


Although not a regulatory PSD increment consumption analysis, potential direct project impacts 
would also be below applicable PSD Class | and Il increment levels. 


No significant atmosphenc deposition (acid rain) impacts are predicted to occur in sensitive area 
lakes, including extremely sensitive lakes in the PSD Class | Mount Zirkel Wilderness Area. 


Assuming project and other “reasonably foreseeable” natural gas compressors’ NO, emission rates 
of 2 g/hp-hr (which is possible, but greater than levels recently permitted by WOEQ-AQD), there is 
a potential for a “just noticeable change” cumulative visibility impact (greater than a 1.0 deciview) 
on a single day at the PSD Class | Rawah Wilderness Area (at 1.68 deciview). Direct project 
operations (under the Proposed Action or any Alterative, including “No Action”) would not exceed this 
threshold alone. 


The visidility impact analysis assumed a 1.0 deciview “just noticeable change” would be a 
“reasonably foreseeable significant adverse” impact, although there are no state or Federal 
regulatory visibility standards. Finally, given the “reasonable, but conservative” nature of the 
cumulative air quality impact analysis (assuming all proposed wells would go into full production for 
the life of the project, all compressors operate continuously at the 2 gm/hp-hr NO, emission rate, 
etc.), it is unlikely that a “just noticeable change” would actually occur at the PSD Class | Rawah 
Wilderness Area even on a singie day due to the cumulative sources combined. 
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2.3 Soils 


implementation of the Proposed Action and action alternatives (A and B) would initially affect 293.9 
acres, 235.4 acres, and 527.9 acres of soils, respectively, during project construction. This would 
represent approximately 2.4 percent, 1.9 percent, and 4.3 percent of the total South Baggs area for 
the Proposed Action, Altemative A, and Alternative B, respectively. Reclamation efforts during weil 
production would reduce long-term impacts to 101.4 acres, 81.4 acres, and 181.4 acres, 
respectively. Residual areas of impact would represent approximately 0.8, 0.7, and 1.5 percent of 
the project area, respectively. When combined with the existing unreclaimed disturbance of 110 
acres, neither temporary or long-term disturbance areas would exceed the 10 percent threshold 


impacts resulting from drill pad, access road, facility site, and pipeline ROW construction would 
include removal of vegetation, exposure of the soil, mixing of soil honzons, soil compaction, loss of 
topsoil productivity, and increased susceptibility of the soil to wind and water erosion. These impacts 
could increase runoff, erosion, and off-site sedimentation. Total erosion that could resui? trom the 
proposed project after the first year of construction without effective reclamation was estimated to 
be approximately 6,410.5 tons for the Proposed Action, 5,132.5 tons under Alternative A, and 
11,524.0 tons under Alternative B. Erosion after the first year with effective erosion control would 
be approximately 519.9 tons for the Proposed Action, 416.3 tons for Alternative A, and 934.1 tons 
for Altemative B. After five years, erosion levels vould decrease to 1,448.1 tons, 1,159.3 tons, and 
2,603.1 tons without effective erosion control and 97.8 tons, 78.3 tons, and 175.8 tons, respectively, 
with erosion control. This erosion would be in addition to the natural baseline erosion as well as the 
erosion occurring due to existing disturbance in the South Baggs analysis area. The majority of the 
South Baggs analysis area is classified as sensitive soil and such areas cannot be totally avoided 
during construction operations. Analysis presented in Chapter 4 of the DEIS recommends that 
particular attention be given to avoiding steep slopes greater than 25 percent, badiands, sandy soils, 
and soils with high water tables and/or which are subject to inundation and thus, minimize the 
chance of é significant impact. These impacts would be kept to non-significant levels with application 
of the mitigation measures in Chapter 2 and the control measures recommended in Appendix B 
(Reclamation Recommendations). 


2.4 Water Resources 


Potential impacts that could occur due to the proposed project include increased surface water runoff 
and off-site sedimentation due to soil disturbance; increased salt loading and water quality 
impairment of surface waters; and channel morphology changes due to road and pipeline crossings 
The magnitudes of impacts to water resources would depend on the proximity of the disturbance to 
the drainage channel, slope aspect and gradient, degree and area of soil disturbance, soil character, 
duration of time within which construction activities would occur, and the timely implementation and 
success/failure of mitigation measures. impacts would likely be greatest shortly after the start of 
construction activities and would likely decrease in time due to natural stabilization, reclamation, and 
revegetation efforts. Construction activities would occur over a relatively short period (probably 
within a 10-year period); therefore, the majority of the disturbance would be short-lived Petroleum 
products and other chemicals could be accidentally spilled resulting in surface and groundwater 
contamination. Similarly, reserve and evaporative pits could leak and degrade surface and 
groundwater if liners were punctured or liners were not installed. Authorization of the proposed 
project would require full compliance with RMP management directives that relate to surface and 
groundwater protection, Executive Order 11988 (flood plains protection), and the Federal Clean 
Water Act (CWA) in regard to protection of water quality and compliance with Section 404. Most 
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adverse impacts to water resources could be avoided cr reduced through implementation of contro! 
measures identified in Chapter 2, mitigation listed in Chapter 4, Appendix A, and Appendix B. 


Under the Proposed Action, no significant impacts on surface water or groundwater quality and 
quantity would occur. The magnitude of non-significant adverse impacts as compared to the 
Proposed Action would decrease under Altemative A but would be greater under Alternative B. The 
No Action altemative, Alternative C, would likely have a similar level of impact as described for 
Altemative A. implementation of the Proposed Action alternative would require approximately 81.1 
ac-ft of water during the construction, completion, and production phases, while Alternative A would 
require 64.5 ac-ft, and Alternative B would require 148.5 ac-ft. 


2.5 Vegetation/Wetlands 


implementation of the Proposed Action and action altematives (A and B) would initially affect 293.9 
acres, 235.4 acres, and 527.9 acres of various vegetation cover types, respectively, during project 
construction. Reclamation efforts during well production would reduce impacts to 101.4 acres, 81.4 
acres, and 161.4 acres, respectively. 


impacis to vegetation would include removal of cover types (potential to decrease diversity and 
density of “eswable species) and the increased potential for noxious weed invasion and 
establistinent. Except for waters of the U.S. (including wetlands and other special aquatic sites) 
and/or plant species of concern and their habitat, a reduction in vegetation density would ot be 
significant because upland vegetation types are relatively common, cover large areas, have wide 
distribution, and occur with high frequency within the project area as well as on other lands within 
the Washakie basins. 


Project implementation could potentially impact the area and functions of wetlands, special aquatic 
sites, and other waters of the U.S. Direct impacts could occur through filling, grading, and 
excavation; indirect impacts could occur through hydrologic modification, sedimentation, pollution, 
and disturbance. Due to the larger area of disturbance associated with road/pipeline ROW facilities, 
Altemative B would be more likely to affect waters of the U.S. than the other alternatives. Measures 
imposed by the RMP (USDI-BLM 1990a) and 404 permitting process would prevent or avoid impacts 
to junsdictional wetlands and other special aquatic sites. Further, compliance with Section 404(b)(1) 
guidelines would remove the potential for significant impacts under all alternatives. 


All alternatives have potential to affect plant species of concern or habitat for such species. With 
implementation of Chapter 2 mitigation measures and additional mitigation outlined in Chapter 4, no 


significant impacts are anticipated. No listed plant species or species proposed for listing under the 
ESA would be impacted as none occur in the project area. 


The duration and magnitude of impacts to vegetation cover types would depend on the locations of 
well sites and access rvads, the success of mitigation and revegetation efforts, and the time needed 
for natural succession io return revegetated areas to predisturbance conditions. 


Reclamation would be accomplished according to a site-specific reclamation and revegetation plan 
that uses best-management practices. Revegetation would involve the use of plant materials that 
meet specific reclamation objectives in terms of soil erosion control; soil protection, stabilization, and 
fertilization; aesthetics; and compatibility with native vegetation adjacent to the disturbance area 
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2.6 Range Resources and Other Land Uses 


Construction of the Proposed Action would affect 293.9 acres (162.5 acres for well locations and 
associated facilities, 1.4 acres for ancillary facilities, 50.0 acres for pipelines, and 80.0 acres for road 
ROWs). Stocking rates within both the Poison Buttes and Oppenheimer Allotments average 14 acres 
per AUM. Depending on the actual locations of the drilling and ancillary facilities with respect to 
forage productivity, lost forage would be approximately 21 AUMs, or a reduction of about 1.2 percent 
of the current live stock forage use in the South Baggs project area. Once reclamation has been 
satisfactorily completed on all disturbed areas, the total area of impact would be reduced to 
approximately 101.4 acres. This would constitute a long-term loss of approximately 7 AUMs, or a 
reduction of about 0.4 percent of the current livestock forage use in the South Baggs project area. 
in addition, as existing, older production wells in the South Baggs project area are abandoned and 
reclaimed, additional land would become available for forage production. Actual amounts of 
additional forage available for livestock use following reclamation wouid be contingent on the 
success/failure of revegetation efforts. 


The area removed from forage production under Alternative A (development of 40 additional natural 
gas wells) is estimated to be 235.4 acres, with a resultant loss of 17 AUMs. This represents a loss 
in stocking levels of about 1.0 percent throughout the South Baggs project area. Once reclamation 
has been satisfactorily completed on all disturbed areas, the total area of impact would be reduced 
to approximately 81.4 acres. This would constitute a long-term loss of approximately 6 AUMs, or a 
reduction of about 0.3 percent of the current livestock forage use in the South Baggs project area 
Overall, this level of reduction should not affect the livestock use in the South Baggs project area, 
unless the well sites are located on areas where forage production is greater than the average in the 
project area. 


implementation of Alternative B (develop an additional 90 natural gas wells) would remove about 
527.9 acres from forage production during the construction phase of development operations, or 
about 38 AUMs. This represents a loss in stocking levels of about 2.1 percent throughout the South 
Baggs project area. Once reciarnation has been satisfactorily completed on all disturbed areas, the 
totai area of impact would be reduced to approximately 181.4 acres. This would constitute a long- 
term loss of approximately 13 AUMs, or a reduction of about 0.7 percent of the current livestock 
forage use in the South Baggs project area. Overall, this level of reduction should not affect the 
livestock use in the South Baggs project area, unless the well sites are located on areas where 
forage production is greater than the average in the project area 


Alternative C would result in on-going site disturbance with an associated loss in forage production 
The amount of forage production lost is unquantifiable since the anticipated level of development 
is Not known. 


The increased activity associated with drilling and production has the potential for disrupting livestock 
operations, particularly during the construction phase of development. Opportunities for 
vehicile-livestock collisions would increase. Also, the opportunity for livestock theft would likely 
increase as roads provide additional access into the allotments. However, additional roads in the 
South Baggs project area would allow livestock operators improved access into the area, thus 
potentially providing them with greater ease of livestock management operations such as herding, 
etc. The potential for problems would decrease once the wells were producing and the traffic 
volume reduced. The additional roads would have some advantages in that it would make some 
areas more accessible by vehicle for the livestock operators. Also, drilling may potentially result in 
the development of additional water wells which could be converted to livestock use This would 
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improve the ability of livestock to make efficient use of rangeland within the area, especially during 
Gry years. 


2.7 Wildlife 


The implementation of the Proposed Action, Alternative A, or Alternative B would result in direct 
losses of habitat from surface disturbance associated with the construction of well sites and related 
access roads and pipelines. in addition, some wildlife species would be indirectly impacted by 
displacement from habitats in the vicinity of the project area due to the presence of hurnan activities 
associated with the construction and operation of wells. The potential for collisions between wildlife 
and motor vehicles would also increase due to the construction of new roads and increased traffic 
levels on existing roads. The severity of these impacts would be expected to decrease with the 
completion of the construction phase and with the onset of reclamation efforts on many of the 
disturbed areas. 


The nature of impacts to wildlife is identical between the Proposed Action and Alternatives A and 
B. The magnitude of potential impacts would be greatest under Alternative B, however, because 
of the greater number of well sites and miles of associated access roads and pipelines. 
implementation of the Proposed Action would disturb approximately 239.4 acres of wildlife habitat 
over the 10-year planning period. The reclamation of well, road, and pipeline construction activity 
would reduce the area disturbed by the Proposed Action to 101.4 acres. The implementation of 
Alternative A wouid disturb approximately 235.4 acres of wildlife habitat over the 10-year planning 
period. Reclamation of disturbed habitats would be the sare as described for the Proposed Action 
resulting in post-reclamation disturbance of 81.4 acres under Alternative A. implementation of 
Altemative B would disturb approximately 527.9 acres of wildlife habitat over the 10-year planning 
period. Reclamation of disturbed habitats would be the same as described for the Froposed Action 
resulting in post-recilamation disturbance of 181.4 acres under Alternative B. 


2.8 Special Status Wildlife Species 


The probability for impacts to special status wildlife species and the intensity of such impacts are 
consistently greater under Alternative B than the Proposed Action or Alternative A. However, the 
application of prescribed avoidance and mitigation measures (Section 2.1.4.2.9 and 2.1.4.2.10) as 
well as additional measures described in Section 4.8.5 of the DEIS would reduce the impact potential 
and allow for any of the action alternatives to be performed without significant impacts to wildlife 


2.9 Recreation 


Well drilling, testing and production operations, and associated site preparation and construction 
activities have the potential to cause a,terations to the recreation setting and recreation opportunities 
available to persons using the area. Some recreationists could be temporarily or permanently 
displaced from using certain locations associa'~ with drilling and production activities. 
Displacement of recreationists could aso res ) on. yges in the numbers or distribution patterns 
of wildlife that attract hunters and wildlife obser e* i the area. The presence of construction and 
drilling equipment and associated increased ev §._ _ of human industrial activities in the area could 
reduce opportunities for recreationists seeki.. «© experience solitude and isolation from human 
activity. Such changes could also result in displacement or redistribution of recreationists who would 
choose to avoid such conditions, as well as reduced satisfaction among others who might continue 
to engage in recreation activities in the area. 
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Altemative B would have significant short-term and long-term adverse impacts on the recreational 
resources of the project area. impact Significance Criteria described in Chapter 4 , Section 4.9 2 
of the DEIS, would be exceeded 


2.10 Visual Resources 


The areas of higher Scenic Quality within the project area would be compromised by the Proposed 
Action and altematives. Both short-term and long-term impacts to the visual resource would occur 
where patterns of area, line, form, color, and texture in the charactenstic landscape would be 
contrasted by drilling equipment, production facilities, and/or construction related damage to 
vegetation, topography or other visible features. The severity of impact depends upon scenic quality, 
sensitivity level, and distance zone of the affected environment, reclamation potential of the 
landscape disturbed, and the level of disturbance to the visual resource created by the Proposed 
Action. 


Adverse impacts from well construction would occur within the short term due to contrast in line, 
form, color and textures associated with equipment, surface disturbance, and fugitive dust 
juxtaposed with the existing landscape. Long-term impacts would result from production facilities, 
access roads, pipelines, and fugitive dust. 


The project area has a Class 3 Visual Resource Management (VIM) classification. Successful 
implementation of recommended mitigation measures would reduce contrasts to levels permitted 
in Class 3 for the Proposed Action and Alternative A. Short-term and long-term impacts associated 
with Alternative B would be considerably higher than the Proposed Action or Alternative A. The 
addition of 90 wells (approximately 4.5 wells per section) would greatly limit options for selecting 
sites that would be screened from view The level of contrast produced by Alternative B would 
exceed Class 3 standards. Mitigation could reduce the level of contrast but not to Class 3 standards. 
The impact of Alternative B would be considered significant. Impacts to visual resources under 
Alternative C would not exceed the level of contrast allowed in a Class 3 zone. 


2.11 Cultural Resources 





Potential impacts to specific eligible or unevaluated properties are unknown at this time. Given the 
South Baggs proposal is in an area of high to moderate site density, development would be likely 
to encounter significant cultural resources 


In general, the project area has a moderate to high site density, and therefore, high archaeological 
sensitivity. Certain geomorphic situations have a greater archaeological potential than other areas 
especially in terms of significant cultural resources. These situations include eolian deposits (sand 
dunes, sand shadows and sand sheets) and alluvial deposits along major drainages. 


Aithough the project area has a high degree of archaeological sensitivity, impacts to known cultural 
properties would not be significarit with implementation of the Proposed Action or alternatives. 
Potential impacts to known and anticipated cultural resources can be alleviated through appropriate 
mitigation measures. 


2.12 Socioeconomics 


Given the relatively few annual number of wells to be drilled under the Proposed Action, and the fact 
that anticipated drilling levels are similar to recent drilling levels in the area, no negative 
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employment for some local residents in the oil and gas Grilling and field services industry. 
Anticipated tax revenues associated with the Proposed Action would also be substantial. Thus, 
potential socioeconomic impacts associated with the Proposed Action are anticipated to be largely 
positive; negative impacts would not be significant according to thresholds used for this anaiysis. 


2.13 Transportation 


Transportation effects of the Proposed Action and altematives would occur pnmanily on US interstate 
80 (1-80), Wyoming Highway 789 (WYO 789), and Carbon County Road 700 (Poison Buttes Road) 
These public roads provide access to the project area from nearby communities. Secondary 


The increases in traffic associated with the Proposed Action and Alternatives A and B would create 
direct impacts when compared to the No Action Alternative. These impacts would occur steadily 
over the ten-year drilling program. Due to the condition and the excess capacity of the impacted 


2.14 Health and Safet, 


construction activities, and drilling and production operations. in most instances, exposure to these 
hazards would be limited to the project-related workforce. implementation of environmental 
protection and mitigation measures described in Chapters 2 and 4 would minimize the risk of 
exposure to these hazards. H,S is not present within the South Baggs analysis area, and therefore. 
is not a safety concem for this area. 


The Proposed Action and alternatives would not result in any substantial, increased risks to public 
health and safety, nor would it introduce any unusual occupational hazards or threats to the health 
and safety of oil and gas field workers. 


2.15 Noise 


A temporary increase in ambient noise levels in the vicinity of drilling and construction activities 
would be unavoidable. Workers on drilling ngs and heavy equipment would be exposed to the 
highest noise levels which would require hearing protection under Federal regulations Noise from 
drilling activities generally would recede below the EPA standard of 55 dBA in 0 1 mile or less 


Construction-related impacts would be short-term, lasting as jong as construction activities were 
ongoing at well sites. access roads, pipelines, and other ancillary facilities such as compressor sites 
ise would be created over a longer term at the individual well sites as a resulting of drilling 


Given the low human populatior densities in the South Baggs analysis area, construction and 
development operations under the Proposed Action and Alternatives A and B would be sufficiently 
distant from residences that none would likely be affected by construction or development 
operations. Overall noise produced by construction and support services equipment dunng peak 
activity penods would be moderate because of its dispersed and short-term nature 
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Mitigation measures requiring the use of muffiers and other sound control measures at central 
compression facilities also would help to minimize the extent of this impact. No noise standards 
have been specified in affected leases and the project would be in compliance with RMP provisions 
related to noise. 


3.0 SCOPE OF ANALYSIS 


The purpose of the scoping process, as stipulated (40 CFR, Parts 1500-1508), is to identify 
important issues, Concerns, and potential impacts that require analysis in the EIS and to eliminate 
dates and actions taken by BLM are summarized in Chapter 6 - Consultation and Coordination. All 
information received during the scoping process is available for review at the Rawiins District Office. 


Also, during preparation of the DEIS, the BLM and consultant interdisciplinary Team (IDT) have 
lected tatives. | tal and Citi industries. and individuals potential 


4.0 SUMMARY OF CUMULATIVE EFFEC;S 


Chapter 2, Section 2.6 of the DEIS provides a companson of environmental impacts and a summary 
of the cumulative effects of the field development alternatives. in addition, a summary of impacts 
for each project alternative, including the No Action Altemative, and a comparison of the alternatives 
in terms of cumulative impacts has been provided as Table 2-4 of the DEIS 


Assuming the implementation of environmental protection and mitigation measures discussed in 
Chapters 2 and 4 of the DEIS, no cumulative impacts in excess of threshold criteria would occur 
except in the case of recreation ard air quality resources. 


Cumulative recreation impacts were found to be significant for Alternative B because the project, in 
combination with past and reasonably foreseeable activities, would result in the complete 
displacement of non-motonzed recreation activities from the project area. The average well density 
proposed under Alternative B would be 4.7 wells per section. Well sites and facilities at this ieve! 
of density would dominate the landscape. The impacts would be significant with no practical 
mitigation measures that would lower the impact below the level of signi*icant 


The Proposed Action and project Alternative A would not result in significant cumulative impacts to 
local or regionally significant recreation and toursm resources or destinations. The Proposed Action 
and project alternatives would be in compliance with recreation managemeni provisions of the RMP. 
Potential cumulative recreation impacts associated with implementation of the No Action Alternative 
would be unknown until alternative activities and locations were proposed 

The air quality visibility impact analysis assumed a 1.0 deciview “just noticeable change” would be 


a “reasonably foreseeable significani adverse” impact, although there are no state or Federal 
regulatory visibility standards. Assuming project and other “reasonably foreseeable” natural gas 
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compressors’ NO, emission rates of 2 g/hp-hr (which is possible, but greater than levels recently 
permitted by WDEQ-AQD), there is a potential for a “just noticeable change” cumulative visibility 
impact (greater than a 1.0 deciview) on a single day at the PSD Class | Rawah Wilderness Area (at 
1.68 deciview). Direct project operations (under the Proposed Action or any Alterative, including 
“No Action”) would not exceed this threshold alone. 


Given the “reasonabie, but conservative” nature of the cumulative air quality impact analysis 
(assuming all proposed wells would go into full production fer the life of the project, all compressors 
operate continuously at the 2 gm/hp-hr NO, emission rate, etc.), #t is unlikely that a “just noticeable 
change” would actually occur at the PSD Ciass | Rawah Wildemess Area even on a single dzy due 
to the c. mulative sources combined. (See Chapter 4, section 4.3 for the air quality impact anatysis). 


As described in Chapters 2 and 4 for the Proposed Action and projeci alternatives, implementation 
of reclamation, sediment and erosion control measures would be instrumental in minimizing 
cumulative impacts to soils, vegeiation, water quality, range and forage for wildlife species. 


resources would not be significant if mitigation and environmental protection measures incorporated 
into the Proposed Action and Altematives A and B were adopted, potentially significant impacts 
could occur under the No Action Alternative if such protective measures were not adopted. The 
Proposed Action and Altematives A and B generally would produce positive, cumulative 
socioeconomic impacts but would vary in the magnitude of impact. The No Action Alternative is 
likely to have less cumulative impact but the actual extent of that cumulative impact cannot be 
determined given the uncertain level of future activity under this alternative. 


Overall, the Proposed Action and project alternatives (including the No Action Alternative) would 
increase long-term, cumulative impacts to the surface of the project area. Cumulative effects are 
both additive and interactive. Chapter 4 of the DEIS discusses these effects under each resource 
Keciol aa 


Existing disturbance within the South Baggs project area was determined to be 2.2 percent of the 
12,352-acre project area or 275 acres comprised of 85 acres of roads (68 acres of improved gravel, 
13 acres of unimproved dirt, and 4 acres of trails), 45 acres of pipelines, 62 acres of well sites, three 
acres of ancillary facilities (compressor site and meter station), and approximately 80 acres of 
uranium mining activity. Approximately 165 acres of the 275 acres are in various stages of 
revegetation, and the balance, 110 acres, are unvegetated. During the construction phase, the 
Proposed Action would add 293.9 acres of impact for a cumulative area of 403.9 acres or 3.3 
percent of the project area. Alternative A would increase existing disturbance by 235.4 acres to 
345.4 acres or 2.8 percent of the project area. Alternative B would produce 527.9 acres of new 
impact for a total of 637.9 acres, 5.2 percent of the project area. Under Alternative C, additional 
surface disturbance beyond the existing 110 acres would occur on a case-by-case basis. It is 
anticipated that such impact would be similar to Alternative A. 


impacts within the South Baggs project area would be reduced upon reclamation of pipeline ROWs 
and unused portions of the drill pads and roadway disturbances during the production phase for each 
alternative. Under the Proposed Action, reclamation would reduce impacts to 101.4 acres. This 
includes 70.0 acres for well pads (1.4 acre por pad) and 30.0 acres for roads (approximately 16.0 
feet wide, or 0.6 acres per well), and 0.0 acres for pipelines. The compressor site and meter station 
would not be reclaimed since the full size of the site would be needed during production. The 
cumulative impact for the Proposed Action would be 211.4 acres or 1.7 percent of the South Baggs 
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project area. Altemative A impacts would decrease to 81.4 acres, with cumulative impacts affecting 
191.4 acres or 1.5 percent of the South Baggs project area. Altemative B impacts would drop to 
181.4 acres with cumulative impacts affecting 291.4 acres or 2.4 percent of the South Baggs project 
area. 


The geographic area outside of the South Baggs project area considered in the cumulative impacts 
analysis (CIA) was defined following USDI-BLM (1994d) direction based on the USGS delineated 
watershed boundaries that the South Baggs project area covered or touched, an area approximately 
44,544 acres in size. This area is shown in Chapter 4, Figure 4-1 of the DEIS. Existing disturbance 
in the CIA area was estimated from USGS topographic maps that were current for 1985 as well as 
relatively current BLM aerial photographs. Approximately 530 acres of disturbance was estimated 
for the CIA area not including the South Baggs project area (275 acres). In addition, a large portion 
of the CIA area, 17,870 acres, falls within the Creston/Blue Gap natural gas project area that is in 
various stages of development. Assuming two gas wells per section and the same length of roads 
and pipelines per well as assumed for this project, the Creston/Blue Gap project would likely add an 
additional 56 wells of disturbance or 300 acres of disturbance in the CIA area. Therefore, combined 
there would be approximately 1,105 acres of disturbance in the total CIA area, or 2.5 percent of the 
total CIA area. Impacts due to the Proposed Action would be approximately 294 acres. This 
combined with the other disturbance in the CIA and South Baggs areas would be approximately 
1,399 acres or 3.1 percent of the combined area of 44,544 acres. However, a portion of this total 
disturbance (South Baggs and Creston/Blue Gap developments) would be reclaimed and only 110 
acres of the 275 acres of existing disturbance in the project area is not revegetated and therefore 
long-term cumulative impacts would be approximately 529 acres or 1.2 percent of the CIA area. 
Total potential disturbance due to Alternatives A and B would be approximately 3.0 percent and 3.7 
percent of the CIA area, respectively. Taking reclamation into consideration, total potential of 
temporary disturbance due to Alternatives A and B would be approximately 1.1 percent and 1.4 
percent of the CIA area, respectively. 


5.0 AGENCY-PREFERRED ALTERNATIVE 





The Proposed Action is the BLM's Preferred Alternative for the South Baggs project area. The 
selection of the Proposed Action incorporates compliance with the Great Divide Resource Area 
Resource Management Plan (RMP) and implementation of various mitigation measures. Such 
measures include the following: (1) proponent-committed project-wide measures for preconstruction 
planning and design and specific resources, (2) BLM Standard Mitigation Guidelines (Appendix A, 
(3) Reclamation Guidelines (Appendix B), (4) Hazardous Materials Management Plan (Appendix C), 
and (5) additional mitigation measures recommended in Chapters 4 and 5 (Mitigation Summary of 
each resource element). The BLM has concluded that these detail a complete listing of practicable 
measures to reduce environmental harm resulting from the development and management in the 
South Baggs project area. The BLM also feels that the analyses demonstrate that the Proposed 
Action would meet the requirements of Federal Regulation 43 CFR 3162(a), which directs the 
Operators to conduct "....all operations in a manner which ensures the proper handling, 
measurement, disposition, and site security of leasehold production; which protects other natural 
resources and environmental quality, which protects life and property; and which results in maximum 
ultimate economic recovery of oil and gas with minimum waste and with minimum adverse effect on 
ultimate recovery of other mineral resources.” 
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Selection of the Proposed Action as the Agency-Preferred Altemative does not imply that this will 
be the BLM's final de_ision. Additional information acquired during the DEIS public comment period, 
and public and BLM internal review comments, may result in the selection of an Agency Preferred 
Altemative in the Record of Decision (ROD) that combines components of the Proposed Action and 
Alternatives A and B to provide the best mix of operational requirements and mitigation measures 
needed to reduce environmental harm. 
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CHAPTER 1 


PURPOSE AND NEED 


1.0 PURPOSE OF AND NEED FOR ACTION 


Merit Energy Company (Merit) of Dallas, Texas has notified the Bureau of Land Management (BLM), 
Rawiins Field Office, that the company intends to drill and develop 50 natural gas wells in the South 
Baggs Natural Gas Production Area (project area) of southcentral Wyoming over a period of 
approximately 10 years, in addition to existing operations within the project area (Figure 1-1). The 
proposed wells, access roads, pipelines, and other ancillary facilities located on public 
lands would be permitted with the BLM and the Wyoming Oil and Gas Conservation Commission 
(WOGCC). Facilities located on privately owned surface would be permitted with the appropriate 
surface owner. 


The development of federal oil and gas leases is an integral part of the BLM oil and gas leasing 
program under authority of the Mineral Leasing Act of 1920 as amended, the Federal Land Policy 
and Management Act of 1976, and the Federal Onshore Oil and Gas Leasing Reform Act of 1987. 
The BLM's Great Divide Resource Area Resource Management Plan (RMP) (USDI-BLM 1990a) 
reviewed all public lands in the resource area and determined them to be suitable for oil and gas 


leasing and development, subject to certain stipulations. 


The BLM oil and gas leasing program encourages development of domestic oil and gas reserves 
Natural gas is an integral part of the United States’ energy future due to its availability and the 
presence of the existing market delivery infrastructure. By developing domestic reserves of clean 
buming natural gas, the U.S. would reduce dependence on foreign energy, such as natural gas from 
Mexico and Canada. The environmental advantages of burning natural gas rather than oil or coal 
were emphasized by the U.S. Congress and by the President when the Clean Air Act Amendments 
of 1990 were signed into law. 


The purpose of, and need for, the proposed natural gas development is to exercise the lease 
holders’ rights within the project area to drill for, extract, remove, and market gas products. Also 
included is the rignt of the lease holders within the project area to build and maintain necessary 
improvements, subject to renewal or extension of the lease or leases in accordance with the 


appropnate authority. 


1.1 PROJECT LOCATION AND DESCRIPTION 
1.1.1 Location 


The project area is located approximately 50 miles sc uth of Creston Junction, Wyoming, and 3 miles 
west of Baggs, Wyoming in Carbon County. The project area is generally located in Townships 12 
and 13 North and Ranges 92 and 93 West as shown on Figure 1-1. Access to the South Baggs 
project area is provided by the two-lane paved Wyoming State Highway 789 from interstate 80 (I-80) 
at Creston Junction south to Baggs, then west for approximately 3 miles on graveled Carbon County 
Road 700 (Poison Buttes Road) to the project area. Access to the interior of the area is provided 
by an existing network of roads. 
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Figure 1-1. Area Map - Location of the South Baggs Analysis Area in Southcentral Wyoming 
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1.1.2 Land Status 
The surface of the project area is under mixed ownership as shown in Table 1-1 and Figure 1-2. 
Table 1-1. Surface Ownership of the South Baggs Project Area. 




















1.2 PROJECT BACKGROUND 


The South Baggs project area is comprised of one active natural gas field and one federal unit (both 
of which are named South Baggs). The project area is operated by Merit Energy Company and 
contains approximately 12,352 acres, of which 10,067 acres are federal (BLM) surface (Tabie 1-1). 
The remaining 2,285 acres are private surface and are subject to the terms and conditions of the 
South Baggs Federal Unit. There is no required spacing within the federal unit, however on those 
federal lands within the project area and outside the federal unit (approximately 1,800 acres), 160 
acre spacing for gas wells and 40 acre spacing for oil wells is required. 


The South Baggs Unit was designated on November 27, 1945 and became effective August 8, 1946. 
Drilling activity in the South Baggs Unit Area was initiated in 1945 when Kerr-McGee Corporation and 
Phillips Petroleum Company jointly drilled the South Baggs Unit (SBU) No. 1 as a wildcat in Section 
10, Township 12 North, Range 92 West to a depth of 9,516 feet. The Formations encountered in 
this well (from the shaliowest to the deepest) were the Wasatch, Fort Union, Lance, Fox Hills, Lewis, 
and Mesa Verde Formations. 


Phillips and Kerr McGee continued with their development in the South Baggs Unit by drilling wells 
SBU No. 2 through SBU No. 8 from June, 1949 to December, 1959. All wells drilled during this time 
period capable of producing remained shut-in until sufficient gas reserves could be developed to 
warrant the building of a pipeline system into the South Baggs Unit Area. 


The drilling of SBU No. 8 was the end of Phillips’ and Kerr McGee's direct involvement in the 
development of the South Baggs Unit Area. All future development was the result of farmouts from 
Phillips and Kerr McGee to various oil and gas exploration companies, the first of which was William 
Gruenerwald and Associates. This company drilled wells SBU No. 9, SBU No. 9A, and SBU No. 
10 in 1961 and 1962. These wells were located in the extreme westem portion of the South Baggs 
Unit and only one well resulted in establishing gas production. Gruenerwald and Associates did not 
complete any additional development in the South Baggs Unit 
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The majority of successful development in the South Baggs Unit was completed by Calvert Drilling 
and Producing Company from 1965 to 1969. During this time, wells SBU No. 11 through SBU No. 
25, and Tuttle Federal Well No. 1 were drilled. 


One of these welis (SBU No. 11) was completed as a dual producer in the Lewis and Mesaverde 
Formations. Eight wells (SBU Nos. 12, 14, 15, 16, 18, 22, 23, and 24) were completed as single 
producers from the Lewis Formation. Well SBU No. 16 was an oil well, and well SBU No. 13 was 
completed as a single producer in the Mesaverde Formation. Wells SBU No. 19 and SBU No. 21 
were plugged and abandoned as dry holes after pipe was set and unsuccessful completion attempts 
were made in the Lewis Formation. Wells SBU No. 17 and SBU No. 20 were temporarily abandoned 
after attempting completions in the Lewis Formation. Well SBU No. 25 was ternporarily abandoned 
after being completed in the Fort Union Formation. 


The sale of gas from the South Baggs Unit was initiated in January, 1966 with wells SBU No. 11, 
No. 13, and No. 14 being put on production initially and the remainder of the wells being put on the 
gas sales iine as they were drilled and completed. 


Calvert Drilling and Producing Company became Bomac Exploration Company in February, 1972, 
and further drilling on the Tuttle Federal lease (Section 2, Township 12 North, Range 92 West) 
followed with re-entries and workover attempts on temporarily abandoned wells in the South Baggs 
Unit. 


The Tuttle Federal Well No. 2 was drilled to test the Lewis Formation in August, 1972. Due to 
mechanical problems, the well was drilled and completed in the Wasatch Formation. Bomac 
Exploration then drilled the Tuttle Federal Well No. 2X as a twin to Tuttle Federal Well No. 2 to test 
the Lewis Formation at this location. The 2X well was unsuccessful and temporarily abandoned. 


It was during this period of time that Bomac began re-entering and performing workovers and 
ions to SBU Wells Nos. 1, 2, 3, and 8. These wells along with wells SBU No. 5 and SBU 
No. 6, were drilled by Phillips and Kerr McGee, and had remained shut-in even after gas sales had 


begun in 1966. 


Well SBU No. 8 was re-enterod and recompleted as a dual producer in the Mesa Verde Formation 
along with the Lewis intervals already present in the well in December, 1972. However, the well 
remained shut-in and never produced gas to sales. 


No further development or workover activity occurred on the South Baggs Unit until June, 1975 when 
Jogruss Oil Corporation assumed operations of the South Baggs Unit. Recompletion attempts were 
performed on the Tuttle Federal Well No. 1, however, no commercial production was established, 
and the well was temporarily abandoned. 


Tuttle Federal Well No. 2-2 was then drilled in November, 1975 to a total depth of 5,100 feet. No 
commercial production was obtained, and as a result, all four wells located in the S1/2 of Section 
2, Township 12 North, Range 92 West, which had been drilled on the Tuttle Federal Lease, were 
plugged and abandoned in November, 1977. 


One other development attempt was made by Jogruss Oil Corporation with the drilling of the SBU 
Well No. 9-12 in December, 1975. This well was drilled in the Mesaverde Formation, proved 
unsuccessful, and was plugged and abandoned. 
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S&J Operating Company was designated to operate the South Baggs Unit for Jogruss Oil 
Corporation and other working interest owners in May, 1978. S&J Operating Company had no 
vested interest in the South Baggs Unit and operated the Unit on a fee basis only. 


Amoco Production Company drilled a 15,985 feet Madison well in Section 3, Township 12 North, 
Range 92 West in 1980. Having only deep rights in the well, Amoco did not test any of the 
formations which were productive in the offset wells (Lewis and Mesaverde). The well produced 
some gas from the Madison and Amsden Formations but was plugged and abandoned in 1992. 


No additional activity occurred in the South Baggs Unit until Jogruss Oil Corporation transferred their 
interests to Meridian Oil, inc., effective December 31, 1988. Meridian then became operator of the 
South Baggs Unit. 


After taking over operations in 1989, Meridian performed 6 recompletions/workovers (SBU Nos. 2, 
5, 8, 11, 16, and 20) and drilled 2 new weils from 1989 through 1992 to increase production. The 
2 new wells were drilled to the Mesaverde Formation in Section 10, Township 12 North, Range 92 


Meridian drilled and tested 5 wells - 1 Lewis/Mesaverde (SBU No. 31) and 4 Wasatch (SBU Nos. 26- 
A, 28, 29, and Poison Basin Federal No. 13-2) in the South Baggs Unit Area in 1995. Meridian also 
recompleted one well to the Lewis (SBU No. 13). The results were such that Meridian believed 
additional potential exists in the area. 


Following the Meridian acquisition of the South Baggs Unit, cwnership was transferred to Merit 
Energy Company of Dallas, Texas on January 1, 1997. Merit is the current operator of the South 
Baggs Unit. Merit has not attempted any additional drilling within the South Baggs “Jnii since 
acquiring the property. 


Drilling activity within the South Baggs project area is summarized in Table 1-2 and shown on Figure 
1-2. 


Table 1-2 South Baggs Area Well Status 


Z 
: 
i 
2 
. 
: 
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i 






: 
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Location 


South Baggs Unit No. 2 Section 15, Township 12 North, Range 92 West 
South Baggs Unit No.4 Section 16, Township 12 North , Range 92 West 
South Baggs Unit No. 8 Section 10, Township 12 North, Range 92 West 
South Baggs Unit No. 9A Section 3, Township 12 North, Range 93 West 
South Baggs Unit No. 8A Section 10, Township 12 North , Range 92 West 
South Baggs Unit No. 11 Section 9, Township 12 North, Range 92 West 
South Baggs Unit No. 12 Section 8, Township 12 North, Range 92 West 
South Baggs Unit No. 13 Section 16, Township 12 North, Range 92 West 
South Baggs Unit No. 14 Section 10, Township 12 North, Range 92 West 
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Table 1-2 Continued 





Well Name Location 

Seuth Baggs Unit No. 15 Section 15, Township 12 North, Range 92 West 
South Baggs Unit No. 18 Section 11, Township 12 North, Range 92 West 
South Baggs Unit No. 20 Section 17, Township 12 North, Range 92 West 
South Baggs Unit No. 22 Section 11, Township 12 North, Range 92 West 
South Baggs Unit No. 23 Section 11, Township 12 North, Range 92 West 

(outside project area boundary and not counted) 
South Baggs Unit No. 24 Section 14, Township 12 North, Range 92 West 
South Baggs Unit No. 27 Section 10, Township 12 North, Range 92 West 





The South Baggs project area has 13 wells that are plugged and abandoned (P&A’d): 


South Baggs Unit No. 7 Section 2, Township 12 North, Range 93 West 
South Baggs Unit No. 9 Section 3, Township 12 North, Range 93 West 
South Baggs Unit No. 10 Section 11, Township 12 North, Range 93 West 
South Baggs Unit No. 9-12 Section 9, Township 12 North, Range 92 West 
South Baggs Unit No. 19 Section 7, Township 12 North, Range 92 West 
South Baggs Unit No. 21 Section 6, Township 12 North, Range 92 West 
South Baggs Unit No. 26 Section 3, Township 12 North, Range 92 West 
Gary Chambers No. 2-12 Section 2, Township 12 North, Range 92 West 
Christensen No. 1 Section 7, Township 12 North, Range 92 West 
Tuttle-Federal No. 1 Section 2, Township 12 North, Range 92 West 
Tuttle-Federal No. 2-2 Section 2, Township 12 North, Range 92 West 
Tuitle-Federal No. 2 Section 2, Township 12 North, Range 92 West 
Tuttle-Federal No. 2-X Section 2, Township 12 North, Range 92 West 


The South Baggs project area has 8 shut-in (SI) wells: 


South Baggs Unit No. 1 Section 10, Township 12 North, Range 92 West 
South Baggs Unit No. 3 Section 9, Township 12 North, Range 92 West 
South Baggs Unit No. 5 Section 8, Township 12 North, Range 92 West 
South Baggs Unit No. 6 Section 6, Township 12 North, Range 92 West 
South Baggs Unit No. 16 Section 4, Township 12 North, Range 92 West 
South Baggs Unit No. 17 Section 5, Township 12 North, Range 92 West 
Gary Chambers No. 2-4 Section 2, Township 12 North, Range 93 West 
Gary Chambers No. 10-2 Section 10, Township 12 North, Range 93 West 


Meridian Oil, Inc.'s 1995 and 1996 drilling program consisted of the following: 


South Baggs Unit No. 26-A (producing) Section 3, Township 12 North, Range 92 West 
South Baggs Unit No. 28 (producing) Section 8, Township 12 North, Range 92 West 
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Table 1-2 Continued 





Well Name Location 
South Baggs Unit No. 31 (producing) Section 16, Township 12 North, Range 92 West 
South Baggs Unit No. 29 (Si, will P&A) Section 9, Township 12 North, Range 92 West 
Poison Basin Federal No. 13-2 (P&A) Section 2, Township 12 North, Range 92 West 
South Baggs Unit No. 42-5 (Si) Section 5, Township 12 North, Range 92 West 
South Baggs Unit No. 23-6 (SI) Section 6, Township 12 North, Range 92 West 


To summarize, the South Baggs project area has the following well count: 


18 wells 
13 wells plugged and abandoned (P&A) 
12 wells shut-in (SI) 





43 wells total within the project area 


A3-D seismic program was completed by Meridian in the project area and adjacent lands to obtain 
more detailed geologic interpretation of the subsurface structures. Data acquired from this program 
would allow drilling on the most optimum structural position, thus maximizing hydrocarbon production 
rates, both daily and over the life of the natural gas field. Correlating data from actual wells drilled 
are needed to realize a maximum benefit from the seismic program. The data would be obtained 
from the first group of wells drilled. 


1.3 PURPOSE OF THE ENVIRONMENTAL ANALYSIS PROCESS 


The purpose of this Environmental impact Statement (EIS) is to provide the decision-makers with 
information needed to make a final decision that is fully informed and based on factors relevant to 
the proposal. it also documents analyses conducted on the proposal and alternatives in order to 
identify environmental impacts and mitigation measures necessary to address issues. The EIS also 
provides a vehicle for public review and comment on the Merit proposal, the environmental analysis, 
and conclusions about the relevant issues. 


This EIS analyzes the effects of weil pad locations, access roads, production facilities, pipelines, and 
other facilities associated with natural gas development on resources and land use within the South 
Baggs project area. 


1.4 ENVIRONMENTAL ANALYSIS PROCESS 
The BLM, as authorized by the Council for Environmental Quality (CEQ) and the National 


Environmental Policy Act (NEPA) directives, analyzes actions involving federal leases as to their 
impact on the human environment (40 CFR, Parts 1500-1508). The analysis is to determine whether 
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approval of the action would result in unnecessary or undue degradation of the land and its 
resources. The analysis uses an accepted process for evaluating and disclosing the potential 
environmental consequences of the proposed action and alternatives. 


The BLM, Rawiins Field Office, Rawlins, Wyoming, is the lead agency responsible for preparation 
of this EiS. The evaluation of this proposal and altematives was developed through interdisciplinary 
field review with representatives from Merit, the BLM, and the EIS contractor interdisciplinary team 
(IDT). 


Factors considered during the environmental analysis process regarding the natural gas production 
project include the following: 


© The location of environmentally suitable well pad locations, access roads, pipelines, and 
production facilities that best meet other resource activities and minimize surface resource 
impacts yet honor the lease rights within the project area. 


e A determination of impacts resulting from the proposed action and alternatives on the human 
environment, if conducted in accordance with applicable regulations and lease stipulations, 
and the development of mitigation measures necessary to avoid or minimize these impacts. 


This EIS is not & decision document. It records the approved process used to analyze the 
environmental effects of the proposed natural gas production project and alternatives. The decision 
regarding the project will be documented in a Record of Decision (ROD) signed by the BLM, 
Wyoming State Director, Cheyenne, Wyoming. The BLM's decision will relate primarily to federal 
lands administered by the BLM. Decisions by other jurisdictions to issue approvals related to this 
proposal may be aided by the disclosure of impacts available in this analysis. 


This EIS will guide the implementation of a selected altemative and wili facilitate preparation of 
additional environmental analyses within the project area and adjacent lands. This EIS is not the 
final environmental review upon which approval of all actions in the South Baggs Area will be based. 
Site-specific environmental analyses will be required prior to surface disturbance for each drill site 
Application for Permit to Drill (APD) and associated roads and pipelines located on public lands 
(Rights-of-Way Applications). These site specific analyses will be tiered to the analyses presented 
in this EIS. 


1.5 RELATIONSHIP TO POLICIES, PLANS, AND PROGRAMS 
1.5.1 Great Divide Resource Area Management Pian EIS and Record of Decision 


The document which directs management of federal lands within the project area is the Record of 
Decision (ROD) and Approved Resource Management Plan (RMP) for the Great Divide Resource 
Area (USDI-BLM 1987a, 1988b, and 1990a). The proposed natural gas development project is in 
conformance with management objectives and actions provided in the ROD and approved RMP for 
the Great Divide Resource Area, subject to implementation of prescribed mitigation measures 
proposed by Merit in Chapter 2 (Proposed Action and Alternatives) and mitigation measures derived 
through analysis of impacts in Chapter 4 (Environmental Consequences). 
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1.5.2 Management Objectives 


Management objectives applicable to the proposed action and altematives within the Rawiins Field 
Office are as follows: 


° To provide opportunity for leasing, exploration, and development of oil and gas while 
protecting other resource values. 


1.5.3 Management Actions 


Management actions applicable to the proposed action and alternatives within the Rawiins Field 
Office are as follows: 


e The entire planning area is open to oil and gas leasing. Leases will be issued with needed 
restrictions to protect resources. 


1.5.4 Conformance with Great Divide Resource Area RMP 


Reasonably foreseeable development (RFD) for oil and gas activity within the Rawiins Field Office 
area as described in the RMP is projected to include 1,440 new wells (16,092 acres of long-term 
disturbance) over a 20-year period (1986-2005). The level of development within the RMP planning 
area required for the South Baggs natural gas development project as described in this EIS (see 
Table 2-4) includes a maximum of ©) new well locations and approximately 181.4 acres of new long- 
term disturbance (residual disturbance following reclamation). A review of well data within the 
planning area through 1998 showed that 1,145 wells (including plugged and abandoned wells) have 
been drilled within the RMP planning area since 1986. The RMP projected 16,092 acres oj long-term 
disturbance (BLM, 1987). Currently, 10,305 acres of long-term disturbance has occurred. There are 
also 1,200 acres of long-term disturbance under existing oil and gas development projects which is 
authorized but has not occurred to date. Therefore, 4,587 acres of long-term disturbance remains 
under the RMP RFD. The South Baggs Natural Gas Project would result in a maximum of 181 4 
acres of long-term disturbance. The Continental Divide/Wamsutter |i Natural Gas Project (currently 
available for review as a draft EIS) would result in 1,718 acres of long-term disturbance within the 
RFO area during the remainder of the RMP projected life (ending in 2005). The South Baggs 
Natural Gas Project is therefore, in conformance with the RMP. Because of the size and scope of 
the Continental Divide/Wamsutter |i Natural Gas Project, a much more in-depth discussion of plan 
conformance is contained in the Draft EIS for the Continental Divide/Wamsutter |i Natural Gas 


Project. 


The Great Divide Resource Area RMP projected a planning period of 20 years, with data used for 
RMP analyses for oii and gas development compiled through 1985. Monitoring and tracking of well 
development since the completion of the RMP will continue by the BLM. BLM initiation of RMP land 
use plan review and possible amendment will occur, as provided for in existing BLM planning 
guidance, prior to reaching the RFD disturbance estimates made in the current RMP. BLM will not 
authorize oil and gas development actions suth as APDs and ROWs that exceed current RFD 
disturbance estimates prior to the plan review and possible amendment. 


The proposed natural gas production project is in conformance with management objectives and 
actions provided in the Great Divide Resource Area RIP. 
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1.5.5 Standard Mitigation Guidelines for Surface-Disturbing Activities 


Wyoming BLM Standard Mitigation Guidelines for Surface Disturbing Activities are incorporated into 
the oil and gas leases within the South Baggs project area. The purposes of these guidelines are: 
(1) to reserve, for the BLM, the right to modify the operations of surface and other human presence 
disturbance activities for environmental protection, and (2) to inform a potential lessee of the 
requirements that must be met when using BLM-administered public lands. Stancard mitigation 
guideiines applicable to the proposed natural gas production operations within the South Baggs 
project area are presented in Appendix A. 


1.5.6 Relationship to Other Plans and Documents 


Other environmental analyses completed or planned for completion on public lands in the immediate 
vicinity of the South Baggs project area (Figure 1-3) include the following documents: 


Greater Wamsutter Area Il (GWA Il) Natural Gas Development Project Environmental impact 
Statement (USDI-BLM 1995). An analysis of impacts associated with a maximum 
development pattem of 750 new production wells at 300 locations within the GWA Ii and 
associated access roads, pipelines, and other ancillary facilities required on federal lands 
was provided in the GWA Ii Natural Gas Project EIS. The GWA Il analysis area is located 
to the northwest of the South Baggs area. The EIS also displayed the analysis of three other 
altematives, including an altemative to develop 300 wells and 250 locations within the project 
area in addition to existing operations, an alternative to develop 225 wells and 200 locations 
in addition to existing operations, and the No Action alternative. Disturbances and other 
impacts associated with the GWA Il project are included in the South Baggs Area EIS to fully 
evaluate potential cumulative impacts. 


Continental Divide/Wamsutter li Natural Gas Development Environmental impact Statement. 
GWA Il area and is referred to as the Continental Divide/Wamsutter II Project Area (Figure 
1-3). The combined project area is generally located in Townships 15 through 23 North, 
Ranges 91 through 99 West, in Sweetwater and Carbon Counties, Wyoming. The total 
combined area encompasses approximately 1,061,200. This EIS is currenily available for 
review as a draft EIS. 


The scoping process for the Continental Divide Natural Gas Project was originally conducted 
in March 1995, and preparation of an EIS was initiated. Scoping for the GWA Ii Project was 
orginally conducted in December 1993. Development within the GWA Ii has reached the 
levels analyzed in the EIS for that project (300 well locations). Since directional drilling has 
proven to be technically impractical or uneconomical in many areas within the GWA II project 
area, additional well locations beyond those analyzed in the GWA Ii EIS is required. The 
expansion of development in the GWA Ii area and development in the Continental Divide 
area are Combined in one analysis because it reduces the level of effort required to comply 
with the National Environmental Policy Act of 1969 (as amended) (NEPA) and facilitates the 


cumulative impacts analysis. 


This EIS provides an assessment of environmental impacts associated with development 
of natural gas resources in the Continental Divide/Wamsutter Ii natural gas producing area 
(Figure 1-3. The project entails the development of natural gas resources beginning in 1999 
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Figure 1-3. Other Mineral Development Projects in the Vicinity of the South Baggs Analysis Area. 











CHAPTER 1: PURPOSE AND NEED 





and continuing for approximately 20 years, with a project life of 30 to 50 years. Well defined 
predictions 2n the total number of wells and timing of drilling operations are not currently 
available due to the lack of natural gas exploration in much of the project area. The BLM and 
Continertal Divide/Wamsutter II Operators estimate that up to 3,000 well locations may be 
developed on federal and private lands within the project area. Various associated facilities 
(e.g., roads, pipelines, power lines, water wells, disposal wells, evaporation ponds, 
compressor stations, etc.) would also be constructed. impacts associated with this proposed 
development will be included in the cumulative impacts analysis in the South Baggs Area 
EIS. 


e Mulligan Draw Environmental Impact Statement (USDI-BLM 1992a). This document was 
completed in August 1992 and provided an analysis of a planned natural gas production 
project on public lands located to the northwest of the South Baggs area. Celsius Energy 
Company and other operators pian to drill approximately 45 total welis on 640 acre spacing 
over a span of several years to develop the natural gas reserves in the Mulligan Draw field 
area. impacts associated with this project are included in the South Baggs Area project EIS 
to fully evaluate potential cumulative impacts. 


e Crestor/Biue Gap Natural Gas Project Environmental impact Statement (USDI-BLM 1994a). 
This EiS was approved on October 4, 1994, and provided an assessment of the 
environmental consequences of a proposed natural gas development located north of the 
South Baggs Area. Tice Gite dockten Ghewed 6 auiimman of 900 Gide on 400 tenatione 
on a 160-acre spacing pattem. impacts associated with this proposed development will be 
included in the cumulative impacts analysis in the South Baggs Area EIS. 


. Uinta Basin Lateral Pipeline Environmental Assessment (USD/-BLM 1992b). This EA was 
completed in January 1992 and provided an analysis of impacts associated with construction 
and use of a 20-inch natural gas pipeline located west and north of the South Baggs Area. 
Total length of the proposed pipeline is approximately 222 horizontal miles and would 
transport natural gas from various supply sources in the Uinta Basin of eastern Utah and the 
Piceance Basin of westem Colorado to naturai gas mainlines located near Wamsutter, 
Wyoming. Potential impacts associated with construction and use of this project will also be 
included in the cumulative impacts analysis of the South Baggs Area EIS. 


e Hay Reservoir Unit Natural Gas Development Environmental Assessment (USDI-BLM 
1992c). The Hay Reservoir Unit is a natural gas producing area located northwest of the 
South Baggs Area and GWA Ii. The Hay Reservoir Unit presently contains 24 natural gas 
wells. An increase of up to 20 additional wells over the next two years is anticipated to 
complete the planned development of the Unit. An analysis of impacts associated with the 
Hay Reservoir project is provided in this EIS to determine if cumulative inipacts may exist 
resulting from the implementation of this project and the other development projects in the 
area. 


16 AUTHORIZING ACTIONS 


The proposed federal, state, county, and local actions required to implement the Merit Oil Company 
South Baggs Area Natural Gas Development Project are listed in Table 1-3. 
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Table 1-3. Federal. State, and County Authorizing Actions. 





DEPARTMENT OF INTERIOR 











Bureau of Land 
Management 
(Rawiins Field Office) 








Approval of Application for Permit to Drill (APD), Sundry Notices 
located on public lands and Federal mineral estate (i.e., private 
surface ownership with a Federal lease). 


Approval to vent or flare gas during testing. 
Approval to dispose of produced water. 


Grant ROWs to Area operetors/lease holders for gas field 
development actions on BLM surface and to third party actions 
(i.e., non-unit operator or non-lease holder) both within and 

outside of the unit boundary. 


Review inventories of, and impacts to cultural resources affected 
by , and consult with State Historic Preservation 
Office (SHPO) and Advisory Council on Historic Preservation 
(ACHP). 


Review impacts on federally listed or proposed for listing 
threatened or endangered species of fish, wildlife, and plants, and 
consult with U.S. Fish and Wildlife Service. 

































Unit Area Agreement approval. 




















Review impacts on federally listed, or proposed for lisiing, 
threatened or endangered species of fish, wildlife, and plants. 
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Table 1-3. Federal, State, and County Authorizing Actions, (Continued). 








DEPARTMENT OF THE ARMY 

U.S. Army Corps of issue (Section 404) permit(s) for placement of dredged or fill 

Engineers material in or excavation of waters of the U. S. and their adjacent 
wetlands. 








WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY 


Water Quality Division | Storm Water Pollution Prevention Pian. 
A2proval for Surface Discharge. 

Approval of wastewater and sewage disposal. 

natural gas production and processing facilities; buming of 
commercial garbage and any other open buming; fugitive dust 
suppression. 


Land Quality Division Approves permits for aggregate material (e.g. sand and gravel) 
mining activity. 











WYOMING STATE ENGINEER'S OFFICE 
issue permits to appropriate groundwater and surface water. 


Issue temporary water nghts for construction permits to 
appropriate surface water. 











WYOMING STATE HISTORIC PRESERVATION OFFICE 


ion conceming inventory of, and impacts to, cultural 
resources. 
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Table 1-3. Federal, State, and County Authorizing Actions, (Continued). 


| WYOMING OIL AND GAS COMMISSION 


Primary authority for drilling on state and privately held minera! 
resources and secondary authority for drilling on federal lands. 


Authority to allow or prohibit flaring or venting of gas on private or 


Regulate drilling and plugging of wells operating on pnvate or 
state owned minerals. 


Aquifer Cxemption Permit. 
Rules and regulations governing drilling units 














Driveway access permits where new roads intersect with county 
roads. 


Road use agreements and/or oversize inp permits when traffic on 
county road exceeds established size and weight limits or where 
the potential for excessive road damage exists. 


Construction and conditional use permiis for all new structures 
Zoning changes where applicable. 
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1.7  ItSSUES AND CONCERNS 


Public issues and comments regarding the South Baggs Natural Gas Project were solicited for 
incorporation into this EIS through the scoping process. A Scoping Statement that described the 
actions to be analyzed was prepared and submitted to the public on February 1, 1996. The 
statement identified preliminary land and resource management issues concerns, and opportunities, 
and outlined timing needs for public involvement. Environmental and social issues of local 
importance associated with natural gas production were identified as follows: 


1. There is a management concem regarding the potential for increased erosion hazard 
(e.g., those soils which are highly erosive). 


2. Possible adverse impacts to wildlife habitats within the project area and adjacent lands, 
including the following: 
° Potential impacts to wildlife habitats within the project area and adjacent lands, 


e Potential impact to threatened and endangered, and sensitive plant and animal 
species and communities. 


3. Management concem exists regarding the cumulative impacts of field development relative 
to other land and resource activities in the area. 





4. There is concem that continuing field development activities in the project area may impact 
prehistonc and historic \alues currently unrecorded. 


5. The project area is located on private and federal surface with ongoing livestock grazing 
operations. There is concem from the regulatory and management agencies and fee surface 
owners that field development activities (roads, pipelines, drill sites, etc.) will disrupt livestock 
management operations (primarily herding), possibly impact range improvements, and also 

result in some loss of suitable range forage within the project area. 


6. Potentia’ impact to geologic and paleontologic resources at all disturbed sites associated 
with natural gas production operations. 

We Reclamation of disturbed areas and control of noxious weed invasions during all phases of 
natural gas production and development. 


8. There is concem regarding increased traffic and associated impacts on existing County and 
BLM roads. 


9. There is a management concem regarding potential impacts to surface and groundwater 
resources as a result of natural gas drilling and production operations. 


10. Dust and exhaust from construction and maintenance activities, along with air pollutants 
emitted from the wellhead during venting and flaring activities, have been identified as 
possible causes of unacceptable decreases in air quality, These issues are more likely to 
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generate public concern where natural gas development activities occur near residential 
areas. The USDA-Forest Service and the USDI-National Park Service expressed concems 
downwind Prevention of Significant Deterioration (PSD) Class | and Il sensitive areas under 
ale adeiaieteniion 


1.8 OPPORTUNITIES 


Opportunities that may arise from the South Baggs Area Natural Gas Production project include the 
following: 


1. The natural gas development project would allow Ment to develop natural gas reserves 


2. Potential economic benefits to communities near the project area by providing jobs and an 
increase in the local tax base. 


3. The natural gas field development project could provide the opportunity to develop a 
domestic energy source that decreases dependence on foreign sources. 


4. The field development project would provide a clean-buming energy resource that could 
supplement or replace some existing energy sources that are more harmful to the 
environment. 
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CHAPTER 2 


PROPOSED ACTION AND ALTERNATIVES 


2.0 PROPOSED ACTION 


Merit proposes to drill and develop 50 natural gas wells in the South Baggs Natural Gas Production 
Area over a period of approximately 10 years in addition to existing operations within the project 
area. Approximately 5 wells wouid be drilled within the first year following project approval utilizing 
one drilling rig. Completion operations for these wells would commence as soon as the drilling rig 
moves off the drill pad. One completion rig would be utilized continuously for completion operations. 
The remaining welis would be drilled and completed with one drill rig throughout the remainder of 
the planned 10 year drilling period. Total life expectancy of the South Baggs Natural Gas Production 
Area is estimated by Merit to be approximately 35 years. 


This proposal would also provide for full development of the gas field within the South Baggs Project 
area. The precise number of wells, locations of wells, and timing of drilling would be directed by 
geological and geophysical data, the success of drilling operations, and economic considerations. 
Merit intends to use experimental drilling techniques as a part of the Proposed Action to reduce 
drilling and production costs and to develop marginal properties. These techniques include utilizing 
a workover rig or Coiled tubing drilling methods. A description of these techniques is provided in the 
Plan of Operations discussed in the following sections. 


As previously mentioned (Chapter 1, Section 1.2), there is no required spacing within the federal unit, 
however on those federal lands within the project area and outside the federal unit (approximately 
1,800 acres), 160 acres spacing for gas wells and 40 acre spacing for oil wells is required. Also, 
Merit has completed a 3-D seismic program within the project area and adjacent lands to obtain 
more detailed geologic interpretation of the subsurface structures. Data acquired from this program 
and previous drilling attempts would allow additional drilling on the most optimum structural position. 
As a result of seismic interpretations and down-hole information acquired on the previous drilling 
attempts, the locations of subsequent drill site locations may be modified as the drilling program 
progresses to accommodate updated geologic information. 


The proposed action of drilling and developing 50 natural gas weil locations was determined by Merit 
through geologic interpretations of subsurface structures in the South Baggs project area and 
adjacerit lands. Drilling estimations were based on: (1) present Wyoming Oil and Gas Conservation 
Commission (WOGCC)-approved spacing within the project area, and (2) reasonably foreseeable 
spacing and drilling projections into areas within the project area where planned activity would occur. 
The proposed development level also provides for consideration of ‘opographic and environmental 
limitations within the South Baggs project area (e.g., restricted accessibility resulting from terrain 
limitations, areas of crucial wildlife habitat with seasonal restrictions such as crucial mule deer winter 
range, etc.). 


Specific components of the South Baggs natural gas project are summarized in the following 
sections of the Merit Plan of Operations. Additional site-specific environmental analyses and 
resource information would be contained in the individual well Application for Permit to Drill (APD) 
and/or Right-of-Way (ROW) application when submitted to the BLM. 
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2.1 PLAN OF OPERATIONS 
2.1.1 Preconstruction Planning and Site Layout 


Merit would follow the procedures outlined below to gain approval for the proposed activity on BLM- 
administered lands within the South Baggs project area. Development activities proposed on fee 
(private) surface would be approved by the WOGCC. The WOGCC permitting procedures require 
filing an APD with the WOGCC and obtaining a ROW from the surface owner. 


e Prior to the start of construction activities, Merit would submit an APD/Sundry Notice/ROW 
Application to the BLM with a map showing the specific location of the proposed activity 
(e.g., individual drill sites, pipeline corridors, access roads, or other facilities). The 
application would include site-specific plans where necessary to describe the proposed 
development (i.e., Drilling Plans with casing/cementing program; surface use plans with road 
and drill pad construction details; and site specific reclamation plans, etc.). Approval of all 
planned operations would be obtained in accordance with authority prescribed in Onshore 
Oil and Gas Order No. 1 (Approval of Operations on Onshore Federal and indian Oil and Gas 
Leases). 


e The proposed facility would be staked by the applicant and inspected by an interdisciplinary 
team and/or an official from the BLM to ensure consistency with the approved Great Divide 
Resource Area RMP, approved mitigation measures incorporated into the South Baggs Area 
Record of Decision (ROD), and plans provided by Merit in the APD/Sundry Notice/ROW 


e More detailed construction plans, when required by the BLM for the proposed development, 
would be submitted to the BLM by Ment. The plans would address concems that may exist 
conceming construction standards, required mitigation, etc. Negotiation of these plans 
between Merit and the BLM, if necessary to resolve differences, would be based on field 
inspection findings and would take place either during or after the BLM on-site inspection. 


e Merit and/or its contractors would revise the APD/Sundry Notice/ROW Application as 
necessary per negotiations with the BLM. The BLM would complete a project-specific 
environmental analysis that incorporates agreed upon construction and mitigation standards. 
The BLM would then approve the specific proposal and attach the Conditions of Approval to 
the permit. Ment must then commence with the proposed activity within one year. 


Following is a general discussion of proposed construction techniques to be used by Merit. These 
construction techniques would be applicable to drill site, pipeline, and access road proposals within 
the South Baggs project area, and may vary between the well sites. 


2.1.2 Construction and Drilling Phase 

2.1.2.1 Well Pad Design and Construction 

The traditional single-well pad design has been utilized in the South Baggs area in the past and 
would continue to be the drill site design utilized under the Proposed Action. (See Section 2.5, 


Altematives Considered But Not Analyzed in Detail, for rationale used in selection of the single well 
pad design). The traditional well pad would be constructed from native materials located at the site. 
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Drilling activity under the Proposed Action is planned in the Wasatch Formation and the 
Mesaverde/Lewis Formations. Due to differences in planned drilling depths, the well pad size for 
the Mesaverde/Lewis Formations is larger than for the Wasatch Formation (Figures 2-1 and 2-2). 
Pad size for Mesaverde or Lewis wells is estimated to be 350 ft. x 400 ft, and the pad size for 
Wasatch wells is estimated to be 270 ft. x 325 ft. Under the Proposed Action, 25 Wasatch 
Formation and 25 Mesaverde/Lewis Formation wells are planned to be drilled during the planned 10- 
year drilling period. The actual well pad size would depend on terrain limitations existing at the site. 
The well pad would be designed so that construction materials balance (i.e., soil materials taken 
from cuts would be about the same quantity as that needed for fill to construct a level pad), while 
attempting to minimize the total disturbed area. 


The average pad size for new wells (all Formations) in the Proposed Action will be 302 feet x 355 
feet. After completion, the pad size would be reclaimed to 250 feet x 250 feet. 


Currently, there are 43 existing weil sites within the South Baggs project area. Assuming an average 
existing production well pad size of 250 feet by 250 feet, the 43 existing wells result in 62 acres of 


Projected disturbance for proposed new well sites, using the average pad size (302 feet x 355 feet) 
for both Wasatch and Mesaverde/Lewis Formations will be 125 acres. Following partial reclamation 
of the projected 50 well sites, the remaining site disturbance (250 feet x 250 feet per well) will be 70 
acres. 


All available topsoil suitable for reclamation (up to 12 inches) would be stripped from the well pad 
area and stored adjacent to the well pad. This storage site is to be designated on the well pad 
design plan in the APD prior to start of actual well pad construction. Cut and fill slopes would be 
designed, if deemed necessary, in a manner that would hold topsoil during reclamation and 
subsequent re-establishment of vegetation. Well pad construction and related facilities would usually 
require approximately 4 to 6 days to complete, depending on site and terrain limitations. 


After topsoil stripping operations are complete, construction of the well pad would begin. 
Construction practices would involve use of standard earthmoving equipment. 


Components of the well pad include construction of a reserve pit to temporarily store drilling fluids, 
cuttings, and water produced during drilling, and a flare pit for emergency and development flaring. 
Figures 2-1 and 2-2 show the approximate layout of the drill pad and drilling-related facilities for the 
Wasatch Formation and the Mesaverde/Lewis Formations. 


In non-critcal areas and when a fresh water based mud system is being used, Merit proposes to use 
an unlined earthen reserve pit. Earthen reserve pits would be used only after evaluation of the pit 
location for distance to surface waters, depth to useable ground water, soil type and permeability, 
and after evaluation of the fluids which would likely be retained in the pit. If deemed necessary 
during the individual well site APD review, the reserve pit would be lined with an impermeabie liner 
to prevent seepage. Bentonite or impermeable lining would be used where appropriate as defined 
during APD review. The synthetic liner would be at least 12 mils (12,000ths of an inch) thick, 
reinforced with a bursting strength o1 174 x 175 pounds per inch (ASTMD 75719), resistant to decay 
from sunlight and hydrocarbons, and compatible with the drilling fluids to be retained. 


All reserve pits would be fenced with sheep tight wire on 3 sides immediately following construction. 
The fencing would remain in place as long as drilling operations were ongoing. The fourth side of 
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Figure 2-1. Typical Well Pad Layout During Drilling Operations - Wasatch Formation. 
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Figure 2-2. Typical Well Pad Layout During Drilling Operations - Mesaverde/ Lewis Formations. 
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the reserve pit would be fenced at the time the nig substructure is moved from the dnill site location 
to minimize the potential for loss of wildlife and domestic animals. Also, reserve pit fluids would be 
allowed to dry by evaporation for approximately one year pnor to reserve pit closure and drill site 
reclamation. If drilling fluids remain in the pit after one year, alternate methods of drying, removal 
of the fluids, or other treatment measures would be determined by Merit in consultation with the 
BLM. Necessary permits would be acquired by Ment if fluids are transported off-site for disposal. 


Site erosion and off-site sedimentation would be controlled by Ment promptly revegetating sites in 
the first appropriate season (fall or spring) after drilling, and providing surface water drainage 
controls, such as berms, sediment collection traps, diversion ditches and erosion stops as needed. 
These measures would be described in the individual APD/ROW. 


Service trailers located on the well pad would be self-contained and would not require a septic 
system. Sewage would be hauled off-site to a State Department of Environmental Quality (DEQ) 
approved disposal site. 


In the event drilling is non-productive, all disturbed areas, including the well site and new access 
road, would be reclaimed to the approximate landform that existed prior to construction. Reclamation 
and site stabilization techniques would be applied as specified in the APD Surface Use Plan or the 
Right-of-Way Pian of Development (POD). Guidelines for reclaiming disturbed areas associated with 
drill site, access road, pipeline, and facility construction are shown in Appendix B. 


If drilling is productive, al! access roads to the well site would remain in place for well servicing 
activities (i.e., maintenance, iniprovements, etc.). Partial reclamation would be completed on 
segments of the well pad and access road ROW no longer needed. Figure 2-3 shows a typical well 
pad layout during production operations for both Wasatch and Mesaverde/Lewis Formations. 


2.1.2.2 Access Road Construction 


The primary road access utilized by Merit to access the South Baggs project area is Carbon County 
Road 700 (Poison Buttes Road), which accesses the project area from Wyoming State Highway 789 
(Figure 1-2). Additional access is provided to the interior of the South Baggs area by existing BLM 
resource roads developed to service other natural gas development and land use activities. The road 
network within the South Baggs project area is discussed in detail in Chapter 3, Affected 
Environment. BLM Manual Section 9113 road classifications categorize South Baggs area roads 
into three separate classes: 


1. Collector Roads - These roads normally provide primary access to large blocks of land and 
connect with or are extensions of a public road system. Collector roads are two-lane and 
require application of the highest road standards. The design speed is 30-50 mph and the 
subgrade width is a minimum of 24 feet (20 feet full-surfaced travelway). 


2. Local Roads - These are low volume roads providing the internal access networ« within an 
oil/gas field. The design speed is 20-50 mph and the subgrade width is normally 24 feet (20 
feet full-surfaced travelway). Low volume roads in mountainous terrain may be single-lane 
roads with tumouts. 


3. Resource Roads - These are normally spur roads that provide point access. Roads 
servicing individual oi/gas exploration and production locations fall within this classification. 
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Figure 2-3. Production Facilities Installed at a Production Well Site - Wasatch and Mesaverde/ 
Lewis Formations. 
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The road has a design speed of 15-30 mph and is constructed to a minimum subgrade of 16 feet 
(12 feet minimum fill-surfaced travelway) with intervisible turnouts. 


Merit proposes to construct access roads across public lands in accordance with BLM Manual 9113 
standards. Roads located on private lands would be constructed in sccordance with standards 
imposed by the private land owner. Roads would be located to minimize disturbances and maximize 
transportation efficiency. The number of roads would be limited to decrease potential impacts by 
discouraging development of looped roads and by accessing wells from short resource roads off 
the local roads. All new access roads would be constructed for the specific purposes of natural gas 
field development. Roads would be closed and reclaimed by Merit when they are no longer required 
for production operations, unless otherwise directed by the BLM. 


Approximately 41 miles of existing roads are present in the South Baggs project area. Average width 
of existing roads is 17 feet, resulting in 85 acres of existing road disturbance. 


Merit estimates thai each proposed new well would require an average of 1/3 mile of road and 1/3 
mile of pipeline (pipeline to the new well sites would be constructed along the roadway where 
possible as shown on Figure 2-4). Of this, approximately one-half of the pipeline length (1/6 mile) 
would be adjacent to new roads. Road and pipeline disturbance will be approximately 50 feet in 
width. Construction of proposed new roads and pipelines combined is estimated at 90 acres (1.8 
acres per well x 50 wells = 90 acres). 


Roads would be designed to minimize disturbance and would be built and maintained as specified 
by the BLM to provide safe operating conditions at all times. The minimum full surfaced travelway 
width for resource access roads would be 16 feet. Surface disturbance would be contained within 
the road ROW and would average 40 feet for resource roads. 


Construction equipment and techniques utilized by Merit would be standard (e.g., crown-and-ditch 
method). A typical roadway cross section with width specifications for use in the South Baggs 
project area is shown in Figure 2-5. Where identified during on-site review by the BLM, resource 
roads to well sites would be constructed and graveled prior to start of drilling operations. Surfacing 
and base course materials would be obtained from existing, operational gravel pits located on private 
sources near the project area. Roads would be built and maintained to provide year-round access. 
Respreading of topsoil and windrowed vegetation to the sidesiopes of the newly constructed access 
roads and revegetation would begin the first fall following the well going on production. The resource 
road to an unproductive well site would be reclaimed upon abandonment of the well using stockpiled 
topsoil and a seed mixture contained in the Reclamation Recommendations (Appendix 8B). 
Reclamation measures would be implemented the first operating season after well abandonment. 
Estimated traffic requirements for drilling operations, completion operations, and product:on 
operations are shown in Table 2-1. 


2.1.2.3 Pipeline Construction 


There are two natural gas pipeline transmission systems Currentiy in operation in the South Baggs 
area. Questar Pipeline Company operates approximately 9 miles of pipeline in the project area and 
Merit operates approximately 12.5 miles of pipeline within the area. Three miles of these pipelines 
are located adjacent to existing roads. As a result, the existing disturbance length of pipelines is 
18.5 miles (12.5 miles + 9 miles - 3 miles). Using an average disturbance wdth of 20 feet, the 
existing pipeline disturbed area is 45 acres. 
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Figure 2-4. Typical Roadway Cross-Section with Pipeline Installation Alongside the Road. 
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DIAGRAM OF TYPICAL TURNOUTS ON RESOURCE ROADS (PLAN VIEW) 
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Figure 2-5. Typical Roadway Cross-Section with Width Specifications. 
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Table 2-1. Estimated Traffic Associated with Proposed Action-Related Well Field 
Development and Operations Activities. 


Access Road/Well Pac Construction (1 day/well) 

























































































Haul truck for dozer 2/well 10 
Haul truck for grader 2welll 10 
Haul truck for backhoe 2/well 10 
Gravel truck 57/mile 188 
(assume 33 mi/well) 

: Activities (10 days/well) 
ort vehicles (2 days/well) 10/well 50 
crews 3day 300 
ig Mechanics liweek 3% 
Operating Co. supervisor ihday 100 
Tool pusher ihday 100 
Mud Ic 2/day 200 
Fuel truck 3rweek 43 
Mud truck 2well 20 
Mud i/day 100 
truck 1/well 10 
Drill bit deliveries 1 well 10 

(5 days) 

9 haulers 2/well 20 
Cementers, pump truck 2/well 20 
Cementers, cement truck _ 2hweill 20 
Cementers, engineer's pickup 2/well 20 

crew truck 1 weil 10 

ui truck Weill 30 

Completon crew pickup iday_ 50 
iday 50 
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Table 2-1. Estimated Traffic Associated with Proposed Action-Reiated Well Field 
Development and Operations Activities (Continued). 



























































Testing (5 days) 

Tubing truck 1 well 10 
Service tools 2week 20 
Perforators, logging truck 2/well 20 
Perforators engineer's truck 2well _ 
Anchor, installation truck 1 well 10 
Ancivc? ‘esting truck 1Mwell 10 
Fracing, tank trucking 10/Mwell 100 
Fracing pump trucks 4well 49 
Fracing blender 1 well 10 
Fracing chemical trucks 1well 10 
Fracing, sand trucks 12/well 120 
Fracing, engineer's car 2/well 20 
Other fracing accessory vehicles 3/well 30 
Operating Co. superviscr 1hwell 10 
Miscellaneous Supplies 4week 126 
Purnpangfank battery 7/well 70 
Roustabout crew i/day 50 
Welders well 30 
Water truck well 30 











Operatio:. and Maintenance 
Well Workover (1 well every 10 years) 






































Sermmce un#t 1 /well 79 
Service unt equipment truck Trwell 10 
Sermice unt crew pickup — 2/day 100 
Pusher truc« 1/iday 50 
Operating Co supervisor pickup 1/day 50 
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Table 2-1. Estimated Traffic Associated with Proposed Action-Related Well Field 
Development and Operations Activit:es (Continued). 





















































___TypeofActivity _—=—_—|_Frequency _—i|_Trips/Year 
Operations (life of project) 

Production foreman | 1/4 months | 6 
Pumper | {field/day | 720 
Condensate tank truck | 1/4 months | 6 
Reclamation (7 days/well) 

Haul truck for dozer 2Mwell 10 
Haul truck for grader 2well 10 
Haul truck for seeder 2mwell 10 
Supervisor truck \iday 70 
Pipeline Construction (2 days/welll) 

Surveyors 1well 10 
Haul truck for trench digger 1 well 10 
Haul truck for pipeline 6Mwell 60 
Roustabout crew 1/well 10 
Welder 1 well 10 
Reclamation 1hwell 10 | 
Estimated Increase in Annual Trips TOTAL 3,304 
Estimated Increase in AADT TOTALIDAY 








Source: Merit (trip frequency estimates); PIC (trip calculations). 


New gas gathering lines would be constructed to facilitate transportation of developed natu:al :jas. 
Gas would be gathered from each producing well by means of a 4 to 6-inch diameter gathe-ing line. 
Size of the gathering line would be dependent on the amount of production at each witli site. 
Estimated length of gathering lines from the wells to the gas transportation lines is 1/3 mile por well. 
As discussed in Section 2.1.2.2, approximately 1/6 mile of new pipeline would not be located within 
an access road corridor. Proposed new disturbance associated with pipeline construction, 40 feet 
in width, would be 40 acres (0.8 acres per well). 


The gathering lines would be constructed in the resource road corridors as shown in Figure 2-4 to 
each well except where limited by topographic features. A typical schematic of piceline installation 
alongside a road is illustrated in Figure 2-6. 


The actual pipeline location would be surveyed and staked prior to the start of any construction 
activities. The pipeline company installing the pipeline would submit a Plan of Development (POD), 
including design plans, to the BLM that Jescribes planned construction procedures and techniques 
along the pipeline comidor. in order to minimize the total amount of surface disturbance, the pipeline 
comidor may not be cleared of heavy brush prior to any activities. This determination would be made 
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Figure 2-6. Typical Schmatic of Pipeline Installation 
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by the BLM prior to construction and would consider factors such as construction crew safety 
concems, sidesiopes, and brush density. Stripping of topsoil from the pipeline corndor would not 
be required. Pipeline construction would occur in a planned sequence of operations common to 
natural gas pipeline installation specifications and would take place along a corridor of continuous 
activity. All pipeline installation work would be completed by a contractor working under the 
supervision of the pipeline company. Construction activities would be confined to the 40-foot POW. 


The pipeline trench would be excavated mechanically with trenching equipment such as a backhoe 
or trencher. The width of the trench would be approximately 24 inches. The trench would be 
constructed to a minimum depth of 5 feet. 


Pipe laying activities would include pipe stringing, bending, welding, coating, lowering of pipeline 
sections, and backfilling. Subsoil would be backfilled 2nd compacted into the trench over the pipe. 
Site regrading would occur where necessary. Reclamation of the pipeline route would occur as 
authorized by the BLM ROW Grant. The newly-constructed pipelines wouici be tested to prove 
structural soundness. The method used would be hydrostatic testing, and would be in full 
compliance with the mandatory BLM ROW stipulation for hydrostatic testing. Hydrostatic testing 
consists of filling the pipeline with water, pressuring the pipeline to the designated test pressure, and 
maintaining that pressure at 1.5 times the maximum allowable operating pressure for a specified 
period of time. if arry rupture or leaks occur, they would be located and repaired and the test process 
repeated until compleiely successful. The line would then be de-watered and dried to prepare it for 
final tie-in to the gas gathering system. Approximately 2,700 gallons of water are required to 
hydrostatically test one mile of four-inch pipeline. With an estimated 16.5 miles of new pipeline 
needed to connect the gas wells with the transportation system, approximately 44,550 gallons of 
water would be needed to test the new pipeline segments, assuming an average of 4-inch diameter 
pipe. 


Necessary water appropriation permits would be obtained from the Wyoming State Engineer's Office. 
Water would be taken from local water sources near the project area. After testing operations are 
completed, the water would be pumped into water hauling trucks and transported to drilling locations 
within the project area to be used in conjunction with the drilling operations. If not needed for drilling 
operations, the test water would be disposed of onto undisturbed land having vegetative cover or 
into an established drainage channel in a manner as not to cause accelerated erosion. 


Water produced from drilling activities could also be used to hydrostatically test new pipeline. 
Produced water used for testing would subsequently be disposed of in a manner approved by the 
BLM in the POD or ROW application. 


2.1.2.4 Drilling Operations 


Following construction of the driti pad and access road, the drill rig would be moved to the pad and 
erected on site. 


Each drilling operation would require ~~ of approximately 25 truckloads of drilling-related 
equipment and materials to facilitat« (!.. > Salling operation. This number includes transportation of 
the drill ng, drill pipe, drilling fluid pro: cis and related support equipment, but does not include the 
truck traffic required for resupplyinc peration (e.g., fuel). Additional traffic would be variable, 
depending on the phases of the dn. ...5 operation, but should not include more than two or three 
vehicles per day per drill site throughout the drilling operation. Total rig-up activities and installation 





South Baggs Area Natural Gas Field Development Dreft ElS - May 1999 Page 2-15 











CHAPTER 2: PROPOSED ACTION AND ALTERNATIVES 





of ancillary facilities would take approximately 3 days to complete. 


Merit proposes to drill 50 wells over a period of approximately 10 years. Approximately 5 wells 
would be drilled the first year utilizing one drill rig. Completion operations for these wells would 
commence as soon as the drilling rig moves off location. The remaining wells would be drilled and 
completed with a single dnill rig throughout the remainder of the planned 10-year drilling period. 


The geologic formations to be tested by Merit in the South Baggs project area are the 
Mesaverde/Lewis and Wasatch Formations. The approximate planned drilling depth for a gas well 
drilled in the Mesaverde/Lewis Formations is 5,500 feet to 7,000 feet, and would take approximately 
5 days to drill and 15 days to complete. The approximate planned drilling depth for a gas well drilled 
into the Wasatch Formation is 1,200 feet to 2,400 and would take about 2 days to drill and 2 days 
to complete, barring any major drilling problems. Merit currently plans to drill most of the wells in the 
South Baggs analysis area utilizing conventional vertical drilling techniques. Other drilling 
procedures may possibly be used in addition to conventional vertical methods. These techniques 
include utilizing a workover rig or coiled tubing drilling methods. Drilling with a workover rig would 
utilize drilling techniques similar to conventional vertical methods, but would require a smaller 
surface pad to operate. Coiled tubing drilling would utilize a coiled tubing unit to drill the well in place 
of drilling rig. Because the coiled tubing is continuous tubing rolled on a spool, there is no need for 
drill pipe connections. Coiled tubing can not be rotated at surface, so torque at the bit is created by 
use of mud motors in the bottom hole assembly. This method would require associated mud 
handling equipment and a crane to run production tubulars. Possible advantages of coiled tubing 
drilling include a smaller drill site due to smaller size drilling equipment and the lack of drill pipe 
connections resulting in faster drilling and possibly lighter mud to control pressure during drilling 
operations. Specific information regarding any drilling method utilized would be provided in the 
individual well APD. 


Water, for drilling and service trailer use, would be obtained from State of Wyoming approved 
locations or local water source wells. Water requirements for drilling average approximately 2,000 
barrels (bbis) per well drilled in the Wasatch Formation (84,000 gallons), and 5,000 bbis per well 
drilled in the Lewis/Mesaverde Formation (210,000 galions). Merit intends to use freshwater-based 
mud for the majority of their drilling operations. 


2.1.2.5 Estimated Employment Requirements 

The estimated employment requirements for the dniling, compietion/testing, and producing well 
services are shown in Table 2-2 (number of personnel needed for each employment category and 
their on-site attendance) 

2.1.3 Production Phase 

2.1.3.1 Completion and Testing Operations 

All access roads to the well site would remain in place for well servicing activities (i.e., maintenance, 
improvements, etc.) if drilling is productive. Partial reclamation would be completed on segments 
of the well pad and access road ROW no longer needed. 


Well completion operations involve the placement and cementing of well casing. Well casing 
involves running steel casing pipe into the open borehole and cementing the pipe in place. A typical 
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Table 2-2. Estimated Employment Requirements, South Baggs Area Natural Gas 
Production Project. 
ee, es See 
On-Site Occurrence 

Access Road and Well Pad Construction (5 3 Commute daily 
days/well) 
Rig Transport and Rig-Up Operations (3 days/well) 20 Commute daly 
Drilling (10 days/well) 
Drilling foreman 1 Reside on-site 
Tool pusher 1 Reside on-site 
Mud ic 1 Reside on-site 

g tour rig crew b) Commute daily 
Daylight tour rig crew 5 Commute daily 

y tour rig crew 5 Commute daily 
Mud 1 Commute daily 
Drilling engineer 1 Commute once every six 

months 
Salesman, Service Companies - irregular commute 
TOTAL 20 
Completion and Testing (10 days/well) 
Casing crew 5 Commute two times 
Cementing crew 6 Commute two times 
Completion foreman 1 Commute daily during 
completon 

Tool pusher 1 Commute daily 
Rig crew 4 Commute daily 
Stimulation crew 6-20 irregular commute 
Wireline crew 3 Commute one time 
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Table 2-2. Estimated Employment Requirements, South Baggs Area Natural Gas 
















































































Production Project (Continued). 
= 
fi | | __ Personnel Occurrence 

Completion and Testing (10 days/well) 

Flow test crew 1 Commute 10 times 

Roustabout 2 Commute dail, 

Salesman, Service Companies - irregular commute 

TOTAL 29-43 

Well Operations 

Well Workover (every ten years) 

Workover foreman 1 Commute daily 

Rig pusher 1 Commute daily 
_Rig crew 3 Commute daily 

Wireline crew 3 irregular commute 

Service crew 3 irregular commute 

Roustabout 3 irregular commute 

TOTAL 14 

Operations (\ife of project) 

Production foreman 1 Irreguiar commute 

Pumper 1 Commute seven days/week 

Condensate hauler 1 Commute five days/week 

TOTAL 3 

Reclamation (seven days/well) 

Reclamation crew 3 irregular commute 
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completed (cased) well bore diagram for a vertical well within the South Baggs area into the 
Mesaverde/Lewis and Wasatch Formations is shown in Figures 2-7, 2-6, 2-9, 2-10, and 2-11. Casing 
and cementing prevents drill hole cave-in and aquifer mixing, confines production to the well bore, 
and provides a means of controlling pressure to facilitate installation of surface and subsurface well 


equipment 


A typical cased well bore would consist of conductor pipe, surface casing, and production casing. 
Surface casing is set deep enough and cemented to the surface to protect freshwater aquifers. 
Surface casing is set at the start of drilling operations. Production casing and cement are set to 
prevent gas, oil, condensate, or water from migrating from formation to formation and to isolate 
producing zones. Setting and cementing of production casing provides separation and isolation from 
abnormally pressured zones, usable water zones, and other mineral deposits (Onshore Order No. 
2). The well casing would then be perforated in the productive formation to allow the flow of 
hydrocarbons to the surface. Wells drilled into the Mesaverde/Lewis Formations would require 
approximately 1,500 to 3,000 barrels of water per well for completing and testing operations. Wells 
drilled into the Wasatch Formation would require less than 500 barreis of water per well for 
completing and testing operations Most completions in the South Baggs area use a string of tubing 
that is inseried in the casing to the top of the perforated productive zone to allow gas, condensate, 
and water to flow to the surface where it is collected, measured, and containea. The gas from all 
Formations would be estimated and flared through testing procedures. Depending on the rates of 
these flow tests, the Formations would be further evaluated for stimulations. Merit anticipates 
production testing to last approximately 3 to 4 weeks for each well. 


Most welis in the South Baggs area routinely need to be hydraulically fractured to increase flow rates 
from the Lewis Formation or the Mesa Verde Group. Fracturing of producing geologic units (fracing) 
increases the formations production capability and stimulates gas flow. Nitrogen (N), fluids and 
proppants (i.e., propping agents used in fracturing jobs; see Glossary for description of proppants). 
are pumped under pressure down the wellbore and into the producing perforations. The pressurized 
fluids are returned to the surface where they ar: contained in a completion pit or frac tanks on 
location. For the next 5 to 15 days, the well would be evaluated and tested for performance. Gas 
and condensate produced during testing would be fizred mto the flare pit on location. The purpose 
of flaring is to determine the magnitude of flow and presence of combustible hydrocarbons. 


Flaring of gas during completion operations would occur: (1) after the initial perforation of Wasatch 
Sands, if productive, and (2) during flowback operations following hydraulic fracture stir: ‘ation. 
Burnable products associated with flaring would be hydrocarbon gases and minor ai*Junts of 
condensate. Incomplete combustion products (minor amounts of CO, NO.) are possible. Anticipated 
duration of flaring is expected to be 4 to 5 days 


Water produced with gas is generally considered to be condensed water vapor of low total dissolved 
solids (TDS) content. Estimated volumes based on Petroleum information, inc. (Pl) reported 
production data are less than 1 barrel of water per day (BVW/PD) per well. Disposal of water would 
be by means of a lined evaporation pit or pit tank. Also, produced water may be disposed of by 
trucking the water to the Mexican Flats water disposal project located 25 miles north of Baggs 
Depending on timing of availability, quantity, and quality of produced water, some of the produced 
water could be used in well drilling and completion and pipeline construction and hydrostatic testing 
In the event the well proves unproductive and the decision is made to abandon the well, the weil 
would be plugged prior to abandonment. Abandonment plugging consists of setting cement plugs 
in the wellbore at specified intervals according to state and federal regulations. The cement plugs 
would be pressure tested as they are installed. These cement plugs would isolate and/or protect 
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Figure 2-7. Typica! Completed Wellbore Diagram for a Vertical Well - Wasatch 
Formation 
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Figure 2-8. Typical Completed Dual Wellbore Diagram for a Vertical Weill - Lewis/Mesaverde 
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Figure 2-10 Typical Completed Wellbore Diagram for c Vertical Well - Lewis Formation 
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Figure 2-11. Typical Comnleted Wellbore Diagram for a Vertical Well - Mesaverde Formation. 
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water, hydrocarbons, and other valuable deposits of other minerals by sealing off fluids in the 
formations penetrated by the well so that fluid from one formation would not escape into another 


formation or to the ground surface. The cementing process closes the welibore in such a way as 
to prevent the migration of oil, gas, or salt water. 


2.1.3.2 Production Estimates 


The following are expected natural gas production performances for the infill wells located in the 
South Baggs project area. 


Initial production rate: 


Wasatch Formation - 1.0 million cubic feet per day (MMCFD) 
Lewis Formation - 1.0 MMCFD 
Mesaverde Formation - 1.0 MMCFD 
Expected Reserves: 
Wasatch Formation - 0.75 MMCFD 
Lewis Formation - 1.5 MMCFD 


Mesaverde Formation - 2.5 MMCFD 
Table 2-3 snows typical produced gas within the South Baggs project area. 
Table 2-3. Typical Produced Gas in the South Baggs Area. 






























































COMPONENT WASATCH LEWIS MESAVERDE 
Nitrogen 0.00168 0.00080 0.00116 
Methane 0.99311 0.89350 0.92406 
Carbon Dioxide 0.00000 0.01761 0.02129 
Ethane 0.00422 0.05183 0.03397 
Propane 0.00070 0.01702 0.01177 
tso-butane 0.00015 0.00351 0.00253 
Normal butane 0.00014 0.00432 0.00280 
lso-pentane 0.00000 0.00201 0.00115 
Normal pentane 0.00000 0.00144 0.00074 
Hexane plus 0.00000 0.00795 0.00053 

Total 1.00000 1.00000 1.00000 
Gas Gravity 0.55900 0.65400 0.61700 
Source: Merit Energy Company (1996). 
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2.1.3.3 Production Operations 


by ground and site conditions. Production operations would require use and maintenance of access 
roads within the project area on a year-round basis. Typical road maintenance operations would 
occur during the summer and early fall months. Winter maintenance would include viading and 
blowing of snow from the access road as necessary. 


| 
Production operations within the project area would occur on a year-round basis, occasionally limited 


Each individual natural gas production site would be approximately 1.5 acres (250 feet by 250 feet) 
as shown on Figure 2-3. Cut and fili slopes associated with each production well site would be 
reclaimed as prescribed in the individual well APD. Each producing well would be serviced by its 
own production facility. All wells would be manually operated, requiring daily site visits by a service 
vehicle. Facilities allowing for remote operation would not be used. 


2.1.3.4 Ancillary Facilities 


The Proposed Action would utilize the existing ancillary facility infrastructure within the South Baggs 
project area where possible, including water disposal facilities and gas gathering pipelines. Merit 
is proposing one new compressor site in the Proposed Action. This site will have a pad size of 250 
feet by 250 feet and would result in approximately 1.4 acres of site disturbance. 


All wells, pipelines, and associated ancillary production facilities such as water wells and water 
treatment and disposal facilities would be operated in a safe manner by Merit as set forth by 
standard industry operating procedures. Routine maintenance of producing wells would be 
necessary to maximize performance and detect potential difficulties with gas production operations. 
Each well location would be visited about every other day to ensure operations are proceeding in an 
efiicient and safe manner. The visits would include checking separators, gauges, valves, fittings, 
anc on-site storage of produced water and condensates. Routine on-site equipment maintenance 
would also be performed as necessary. Additionally, all roads and well locations would be regularly 
inspected and maintained to minimize erosion and assure safe operating conditions. 


2.1.3.5 Geophysical Operations 


No additional geophysical operations are currently planned in the South Baggs project area and 
adjacent lands by Merit. Seismic data .squisition from previous seismic operations would be utilized 
by Menit for the expanded drilling and production operations described under the Proposed Action. 


2.1.3.6 Site Restoration and Abandonment 


Merit proposes to completely reclaim all disturbed areas not needed for production activities. 
Reclamation would generally include: (1) complete cleanup of the disturbed areas (drill sites, access 
roads, etc.), (2) restoration of the disturbed areas to the ground contour that existed prior to 
construction, (3) replacement of topsoil over all disturbed areas, (4) ripping of disturbed areas to a 
depth of 12 to 18 inches, and (5) seeding of reclaimed areas with the seed mixture prescribed in the 
Reclamation Recommendations, Appendix B. 
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2.1.4 Project-Wide Mitigation Measures and Procedures 


Merit proposes to implement the following mitigation measures, procedures, and management 
requirements on public lands to avoid or mitigate resource or other land use impacts. These 
mitigation measures and procedures may be applied on privately owned surface if specified by the 
involved private surface owners. An exception to a mitigation measure and/or design feature may 
be approved on public land on a case-by-case basis when deemed appropriate by the BLM. An 
exception would be approved only after a thorough, site-specific analysis determined that the 
resource or land use for which the measure was put in place is not present or would not be 
significantly impacted. 


2.1.4.1 Preconstruction Planning and Design Measures ‘ 

1. Merit and the BLM will make on-site interdisciplinary (ID) team inspections of each proposed 
and staked facility site (e.g., well sites), new access road, access road reconstruction, and 
pipeline alignment projects so that site-specific recommendations and mitigation measures 
can be developed. 


2. New road construction and maintenance of existing roads in the South Baggs project area 
will be accomplished in accordance with BLM Manual 9113 standards unless private 
landowners or the State of Wyoming specify otherwise. 


3. Merit will prepare and st:bmit an APD for each drill site on federal leases to the BLM for 
approval prior to initiation of construction. Also, prior to construction, Merit or its contractors 
will submit a Supdry Notice and/or ROW application for each pipeline and access road 
segment on federal leases. The APD will include a Surface Use Plan that will show the 
layout of the drill pad over the existing topography, dimensions of the pad, volumes and 
cross sections of cut and fill (when required), location and dimensions of reserve pit, and 
access road egress and ingress. The APD, Sundry Notice, and/or ROW application plan will 
also itemize project administration, time frame, and responsible parties. In addition, a 
reclamation plan would be developed by Merit for each facility in consultation with the BLM 
following the guidelines presented in Appendix B, as needed. These guidelines include 
objectives of reclamation, characteristics of the predisturbance site conditions, topsoil 
removal, storage and handling, runoff and erosion control, seedbed preparation, seed mixes 
useful for livestock and wildlife, seed application, fertilization, mulching, site protection, weed 
and livestock control, and monitoring and maintenance. 


4. Merit will slope-stake construction activities when required by the BLM (e.g., steep and/or 
unstable slopes) and receive approval from the BLM prior to start of construction. 


2.1.4.2 Resource-Specific Requirements 


Merit proposes to implement the following resource-specific mitigation measures, procedures, and 
management requirements on public lands. 


2.1.4.2.1 Range Resources and Other Land Uses 


Mitigation requirements listed under Soils, Vegetation and Wetlands, and Wildlife also apply to 
Range Resources and Other Land Uses. 
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1. Merit will coordinate with the affected livestock operators to ensure that livestock control 
structures remain functional during drilling and production operations. 


2.1.4.2.2 Air Quality 


1. All Bureau conducted or authorized activities (including natural gas development altematives) 
must comply with applicable local, state, tribal and Federal air quality regulations and 
standards. Merit will adhere to all applicable ambient air quality standards, permit 
requirements (including preconstruction, testing, and operating permits), motorized 
equipment and other regulations, as required by the State of Wyoming, Department of 
Environmental Quality, Air Quality Division (WDEQ-AQD). 


2. Merit will not allow buming garbage or refuse at well locations or other facilities. Any other 
open buming would be conducted under the permitting provisions of Section 13 of the 
Wyoming Air Quality Standards and Regulations (WDEQ-AQD 19839). 


3. On Federal land, Merit will initiate immediate abatement of fugitive dust (by application of 
water, chemical dust suppressants, or other measures) when air quality, soil loss, or safety 
concems are identified by the BLM or the WDEQ-AQD. These concems include, but are not 
limited to, potential exceedances of applicable air quality standards. The BLM would 
approve the control measure, location, and application rates. If watering is the approved 
control measure, the operator must obtain the water from state-approved source(s). 


2.1.4.2.3 Transportation 


1. Existing roads should be used as collectors and local roads whenever possible. Standards 
for road design should be consistent with BLM Road Standards Manual Section 9113. 


2. Roads not required for routine operation and maintenance of producing wells and ancillary 
facilities would be permanently blocked, reclaimed, and revegetated. 


3. Areas with important resource values, sieep slopes and fragile soils should be avoided 
where possible in planning for new roads. 


2.1.4.2.4 Minerals/Paleontology 


Mitigation measures presented in the Soils and Water Resources sections would avoid or minimize 
many of the potential impacts to the surface mineral resources. Protection of subsurface mineral 
resources from adverse impacts would be provided by the BLM casing and cementing policy. 


Paleontologicai resource values would be protected through the following mitigation measure: 


1. lf recommended by the BLM, each proposed facility located in areas with known and 
potential vertebrate paleontological resource significance (Class Il) will be surveyed by a 
BLM-approved paleontologist prior to surface disturbance (USDI-BLM 1987b; 1990a). Also, 
if paleontological resources are discovered at any time during construction, all construction 
activities will halt and BLM personnel will be immediately notified. Work will not proceed until 
paleontological materials are properly evaiuated by a qualified paleontologist. 
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2.1.4.2.5 Soils 


1. 


10. 


11. 


12. 


13. 


Reduce the area of disturbance to the absolute minimum necessary for construction and 
production operations while providing for the safety of the operation. Meri will restrict off- 
road vehicle activity. 


Where feasibie, iocate pipelines immediately adjacent to roads to avoid creating separate 
areas of disturbance and in order to reduce the total area of disturbance. 


implement measures identified in the reclamation guidelines (Appendix B), if and where 
needed throughout construction and rehabilitation activities. 


Avoid using frozen or saturated soils as construction | naterial. 


Minimize construction activities in areas of steep slopes, and apply special slope stabilizing 
structures if construction cannot be avoided in these areas. 


Design cutslopes in a manner that will allow retention of topsoil, surface treatment such as 
mulch, and subsequent revegetation. 


Selectively strip and salvage topsoil or the best suitable medium for plant growth from all 
disturbed areas to a depth of up to 12 inches on all well pads. 


Where possible, minimize disturbance to vegetated cuts and fills on existing roads that are 
improved. 


Install runoff and erosion control measures such as water bars, berms, and interceptor 
ditches if needed, as prescribed in Appendix B. 


Install culverts for ephemeral and intermittent drainage crossings. Design all drainage 
crossing structures to carry the 25- to 50-year discharge event, or as otherwise directed by 
the BLM. 


implement minor routing variations during access road layout to avoid steep slopes adjacent 
to ephemeral or intermittent drainage channels. Maintain a 100-foot wide buffer strip of 
natural vegetation where possible (not including wetland vegetation) between all construction 
activities and ephemeral and intermittent drainage channels. 


include adequate drainage control devices and measures in the road design (e.g., road 
berms and drainage ditches, diversion ditches, cross drains, culverts, out-sloping, and 
energy dissipators) at sufficient intervals and intensities to adequately control and direct 
surface runoff above, below, and within the road environment to avoid erosive concentrated 
flows. In conjunction with surface runoff or drainage control measures, use erosion control 
devices and measures such as temporary barriers, ditch blocks, erosion stops, mattes, 
mulches, and vegetative covers. Implement a revegetation program as soon as possible to 
re-establish the soil protection afforded by a vegetal cover. 


Upon completion of construction activities, restore topography to near pre-existing contours 
at the well sites, along access roads and pipelines, and other facilities sites; replace up to 
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12 inches of topsoil or suitable plant growth maternal over all disturbed surfaces; apply 
fertilizer as required; seed (specified in the reclamation plan); and mulch. 


2.1.4.2.6 Water Resources 


Other mitigation measures listed in the Soils and Vegetation sections will also apply to Water 
Resources. 


1. 


10. 


11, 


Implement measures identified in the Reclamation Reconimendations (Appendix B) 
throughout construction and rehabilitation activities if needed. 


Limit construction of drainage crossings to no-flow periods or low-flow periods. 


Minimize the area of disturbance within perennial, ephemeral and intermittent drainage 
channel environments. 


Prohibit construction of well sites, access roads, and pipelines within 500 feet of surface 
water and/or riparian areas. Possible exceptions to this would be granted by the BLM based 
on an environmental analysis and site-specific mitigation plans. 


Design channel crossings to minimize changes in channel geometry and subsequent 
changes in flow hydraulics. 


Maintain vegetation barriers occurring between construction activities and ephemeral and 
intermittent channels. 


Design and construct interception ditches, sediment traps/silt fences, water bars, silt fences 
and revegetation and soil stabilization measures as identified in Appendix B if needed. 


Construct channel crossings by pipelines such that the pipe is buried a minimum of four feet 
below the channel bottom. 


Regrade disturbed channel beds to the original geometric configuration and the same or very 
similar bed material replaced. 


Case wells during drilling, and case and cement all wells in accordance with Onshore Order 
No. 2 to protect all high quality water aquifers. High quality water aquifers are aquifers with 
known water quality of 10,000 TDS or less. Include well casing and welding of sufficient 
integrity to contain all fluids under high pressure during drilling and well completion. Further, 
wells will adhere to the appropriate BLM cementing policy. 


Construct the reserve pit in cut rather than fill materials or compact and stabilize fill. Inspect 
the subsoil material of the pit to be consiructed in order to assess soil stability and 
permeability and whether reinforcement and/or lining are required. If lining is required, line 
the reserve pit with a reinforced synthetic liner at least 12 mils in thickness and a bursting 
strength of 175 x 175 pounds per inch (ASTMD 75179). Consideration should be given to use 
of closed or semi-closed drilling systems in situations where a liner may be required. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


Maintain two feet of freeboard on all reserve pits to ensure the reserve pits are not in danger 
of overflowing. Shut down drilling operations until the problem is corrected if leakage is found 
outside the pit. 


Extract hydrostatic test water used in conjunction with pipeline testing and all water used 
during construction activities from sources with sufficient quantities and through 
appropriation permits approved by the State of Wyoming. 


Discharge hydrostatic test water in a controlled manner onto an energy dissipator. The water 
is to be discharged onto undisturbed land that has vegetative cover, if possible, or into an 
established drainage channel. Prior to discharge, treat or filter the water to reduce pollutant 
levels or to settle out suspended particles if necessary. If discharged inic an established 
drainage channel, the rate of discharge will not exceed the capacity of the channel to safely 
convey the increased flow. Coordinate all discharge of test water with the Wyoming State 
Engineer's Office (SEO) and the BLM. 


Discharge all concentrated water flows within access road ROWs onto or through an energy 
dissipator structure (e.9., riprapped aprons and discharge points) and discharge into 
undisturbed vegetation. 


Develop and implement a pollution prevention plan (PPP) for storm water runoff at drill sites 

ee ee oe ee ee ee eee 

National Pollution Discharge Elimination System (NPDES) permii requirements. The WDEQ 
requires operators to obtain a field permit for fields of 20 wells o more. 


Exercise stringent precautions against pipeline breaks and other potential accidental 
discharges of toxic chemicals into adjacent streams. If liquid petroleum products are stored 
on-site in sufficient quantities (per criteria c~ntained in 40 CFR Part 112), a Spill Prevention 
Control and Countermeasures (SPCC) plan would be developed in accordance with 40 CFR 
Part 112, dated December 1973. 


Coordinate all crossings or encroachments of waters of the U.S. with the U.S. Army Corps 
of Engineers (COE). 


2.1.4.2.7 Fisheries 


1. 


No fisheries mitigation is needed beyond that indicated under Water Resources (2.1.4.2.6) 
and Special Status Species Fish (2.1.4.2.10). The Windy Gap Decision (see Section 4.8 in 
Chapter 4 and the glossary) will be applied in the event of water depletion from the Little 
Snake River. 


2.1.4.2.8 Vegetation and Wetlands 


Other mitigation measures under Soils and Water Resources will also apply to vegetation and 
wetlands. 


1. 


Implement guidelines identified in Appendix B, if needed, throughout construction and 
rehabilitation activities. 
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Seed and stabilize disturbed areas with mixtures and treatment guidelines prescnibed in 
Appendix B if needed. 


File noxious weed monitoring forms with the BLM and implen ent, if necessary, a weed 
control and eradication program. 


Evaluate all project facility sites for occurrence and distribution of waters of the U.S., special 
aquatic sites, and jurisdictional wetlands. All project facilities would be located out of these 
sensitive areas. if complete avoidance is not possible, minimize impacts through modification 
and minor relocations. Coordinate activities that involve dredge or fill into wetlands with the 
COE. 


Complete a site-specific survey for plant species of concem and their habitat for the South 
Baggs project area prior to initiation of any ground-surface disturbance. If species of concem 
or their habitat are found, impacts would be minimized by av»iding these areas where 
possible and monitored. Minor adjustments to the location of project facilities would be made 
to avoid plant species of concer and/or their habitat. Copies of these surveys would be 
provided to the Resource Area Wildlife Biologist. 


2.1.4.2.9 Wildlife 


1. 


Require that regular drivers undergo training describing the types of wildlife in the area that 
are susceptible to vehicular collisions, the circumsiances under which such collisions are 
likely to occur, and the measures that can be employed to minimize them. 


During reclamation, establish a variety of forage species that are useful to resident 
herbivores based on the seea ™ixos presented in Appendix B or the BLM-approved seed 


mix. 


Prohibit unnecessary off-site activities of operational personnel in the vicinity of the drill sites. 
inform all project employees of applicable wildlife laws and penalties associated with unlawful 
take and harassment. 


To facilitate big game movements and minimize the potential for injuries, do not fence 
access road ROWs. 


Limit construction activities as per BLM authorizations within big game crucial winter range 
from November 15 to April 30. 


Complete a raptor survey of the South Baggs project area prior to construction to ensure that 
well sites are located away from potential conflict areas. 


Survey and clear well sites within one mile of raptor nests identified in the raptor survey prior 
to the commencement of drilling and construction during the raptor nesting period (February 
1 through July 31). 


When an ‘active’ raptor nest is within 0.75 to one mile (depending on species and line of 
sight) of a proposed well site, restrict construction during the critical nesting season for that 
species. 
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9. Do not perform construction activities within 0.25 mile of existing sage grouse leks at any 
time except as authorized in writing by exception, inauding documented supporting analysis, 
by the Authorizing Official. 


10. Provide for sage grouse lek protection during the breeding, egg-laying and incubation period 
(March 1 - June 30) by restricting construction activities within a two-mile radius of active 
sage grouse leks. Exceptions may be granted if the activity will occur in unsuitable nesting 
habitat. 

2.1.4.2.10 Special Status Species 

Special Status Plants 

. Employ site-specific recommendations developed by the BLM IDT for staked facilities. 

2 Minimize impacts due to clearing and soil handling. 

3. Monitor and control noxious weeds. 

4 Comply with Section 404(b)(1) guidelines of the federal Clean Water Act (CWA). 

5 Perform clearance surveys for piant species of concerm. 

Special Status Animals 


1. implement measures discussed in Chapter 4 (Section 4.8.5) in compliance with the 
Endangered Species Act (ESA), 


1. Apply the FWS Windy Gap Decisior: (see Chapter 4, Section 4.8 under special status fish 
and the glossary) in the event of water depletion from the Little Snake River to offset possible 


2.1.4.2.11 Visual Resources 


1. Jtilize existing topography to screen roads, pipeline corridors, drill rigs, well heads, and 


2. Paint well and central facilities site structures with flat colors (e.g., Carisbad Canyon 
Desert Brown) that biend with the adjacent surrounding undisturbed terrain, except 
structures that require safety coloration in accordance with Occupational Safety and Healt 
Administration (OSHA) requirements. 


2.1.4.2.12 Noise 
1. Muffle and maintain all motorized equipment according to manufacturers’ specifications. 
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2.1.4.2.13 Recreation 


Measures under Wildli‘e, Transportation, Soils, Health and Safety, and Water Resources apply to 
Recreation. 


1 Minimize conflicts between project vehicles and equipment and recreation traffic by posting 
appropriate waming signs, implementing operator safety training, and requiring project 
vehicles to adhere to low speed liniits. 


2.1.4.2.14 Socioeconomics 


1. implement hiring policies that will encourage the use of local or regional workers who will not 
have to relocate to the area. 


2. Coordinate project aciivities with ranching operations to minimize conflicts involving tivestock 
movement or other ranch operations. This will include scheduling of project activities to 
minimize potential disturbance of large-scale livestock movements. Establish effective and 
frequent Communication with affected ranchers to monitor and correct problems and 


coordinate scheduling. 
3. Merit and its subcontrators wili obtain Carbon County sales and use tax licenses for 


purchases made in conjunction with the project so that project-related saies and use tax 
revenues will be distributed to Carbon County. 


2.1.4.2.15 Cultural Resources 
1. if a site is considered eligible for, or is already on the National Register of Historic Places 
(NRHP), avoidance is the preferred method for mitigating adverse effects to that property. 


> Mitigation of adverse effects to cultural/historical properties that cannot be avoided would be 
accomplished by the preparation of a cultural resources mitigation plan. 


3. if cultural resources are discovered at any time during construction, all construction activities 


will halt and the BLM Authorized Officer (AO) would be immediately notified. Work will noi 
resume until a Notice tc Proceed is issued by the BLM AO. 


2.1.4.2.16 Health and Safety 
Measures listed under Air Quality and Water Quality also apply to Health and Safety. 


1. Sanitation facilities installed on the drill sites and any resident camp site locations would be 
approved by the WDFQ 


2. To minimize undue exposure to hazardous situations, require measures that would preclude 
the public from entering hazardous areas and place warming signs alerting the public of truck 
traffic. 
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3. Haul all garbage and rubbish from the drill site to a State-approved sanitary landfill for 
disposal. Collect and store any garbage or refuse materials on location pnor to transport in 
containers approved by the BLM. 


4. During construction and upon commencement of production operations, Ment will have a 
chemical or hazardous substance inventory for all such items that may be at the site. Merit 
will institute a Hazard Communication Program for its employees and will require 
subcontractor programs in accordance with OSHA 29 CFR 1910.1200. These programs are 
designed to educate and protect the employees and subcontractors with respect to any 
chemicals or hazardous substances that may be present in the work place. It will be required 
that as every chemical or hazardous material is brought on location, a Material Safety Data 
Sheet (MSDS) will accompany that material and will become part of the file kept at the field 
office as required by 29 CFR 1910.1200. All employees will receive the proper training in 
storage, handling, and disposal of hazardous substances. 


5. Spill Prevention Control and Countermeasure Pians will be wntten and implemented as 
necessary in accordance with 40 CFR Part 112 to prevent discharge into navigable waters 
of the United States. 


6. Chemical and hazardous materials will be inventoried and reported in accordance with the 

Superfund Amendments and Reauthorization Act (SARA) Title ill. 40 CFR Part 335, if 

exceeding 10,000 pounds or the threshold planning qu7mtity (TPQ) are to be 

or stored in association with the Proposed Action. The appropriate Section 311 and 

312 forms will be submitted at the required times to the State and County Emergency 
Management Coordinators and the local fire departments. 


7. Any hazardous wastes, as defined by the Resource Conservation and Recovery Act (RCRA), 
will be transported and/or disposed of in accordance with all applicable federal, state, and 
local regulations. 


8. Merit plans to design operations to severely limit or eliminate the need for Extremely 
Hazardous substances. Merit also plans to avoid the creation of hazardous wastes as 
defined by RCRA wherever possible. 


The Hazardous Substance Management Plan (Appendix C) provides a summary of the hazardous 
chemicals that may be on a drilling or production site with examples of representative chemicals and 
associated physical and health hazards. At this time it is impossible to determine if these items will 
be stored in sufficient quantities to require reporting under SARA Title Il, and in some cases, the 
items may not be on site at ali. However, all ite —s will become part of the Hazard Communications 


Plan where required, and employee training wil be completed as required. 
2.2 ALTERNATIVE A -DEVELOP 40 WELLS WITHIN THE SOUTH BAGGS PROJECT AREA 
IN ADDITION TO EXISTING OPERATIONS (MINIMUM DEVELOPMENT SCENARIO) 


Alternative A provides a minimum development scenario of 40 production well sites, with related 
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same as described for the Proposed Action; however, less overall site disturbance would be 
necessary for the well sites, access roads, pipelines, and other ancillary facilities. The precise 
number of wells, locations of the wells, and timing of drilling would be directed by the success of 
development drilling and production technology, and econornic considerations such as cost of 
development of leases having marginal profitability. 


The construction of this altemative would involve 130.0 acres of drill site disturbance, 64.0 acres (1.6 
acres per well) of road disturbance, 40.0 acres of pipeline disturbance, and 1.4 acres of compressor 
station disturbance, for a total of approximately 235.4 acres. A large portion of this area would be 
reclaimed as described under the Proposed Action, thus reducing the total disturbance by 154.0 
acres tr 81.4 acres. 


2.3. ALTERNATIVE B - DEVELOP 90 WELLS WITHIN THE SOUTH BAGGS PROJECT AREA 
IN ADDITION TO EXISTING OPERATIONS (MAXIMUM DEVELOPMENT SCENARIO) 


Alternative B provides a maximum development scenario of 90 wells, with related activities and 
facilities. The precise number of wells, locations of the wells, and timing of drilling would be directed 
by the success of development drilling and production technology, and economic considerations 
such as cost of development of leases having marginal profitability. 


The technical requirements for Altemative B are the same as described for the Proposed Action and 
Alternative A; however more overall site disturbance requirements would be necessary for the 


The construction of this alternative would involve 292.5 acres of drill site disturbance, 144.0 acres 
(1.6 acres per well) of road disturbance, 90.0 acres of pipeline disturbance, and 1.4 acres of 
compressor station disturbance, for a total of approximately 527.9 acres. A large portion of this area 
wouid be reciaimed as described under the Proposed Action, thus reducing the total disturbance by 
346.5 acres to 181.4 acres. 


2.4 ALTERNATIVE C -NO ACTION 


Section 1502.14(d) of the National Environmental Policy Act (NEPA) requires that the alternatives 
analysis in the environmental impact statement (EIS) “include the alternative of no action”. “No 
Action” implies that on-going natural gas production activities would be allowed to continue by the 
BLM in the South Baggs project area, but the proposed field development program (Proposed 
Action) would be cisaliowed. Additional APDs ard ROW ections would be considered by the BLM 
for federal land on a case-by-case basis consistent with the scope of existing environmental 
analysis. Transport of natural gas products weuld be allowed from those wells within the South 
Baggs project area that are currently productive. Additional gas development could occur on private 
lands within the project area under APDs approved by the WOGCC. 


The U.S. Department of the Interior's (USDI) authority to implement a “No Action” alternative is 
limited because the public lands have already been leased. An explanation of this limitation and the 
discretion the USD! has in this regard follows. 
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e An oil and gas lease grants the lessee the “right and privilege to drill for, mine, extract, 
remove and dispose of ail oil and gas deposits” in the leased lands, subyec to the terms and 
conditions incorporated in the lease (Form 3110-2). Becaus2 the Secretary of the Interior has 
the authority and responsibility to protect the environment within tederal oil and gas leases, 
restrictions are imposed on the lease terms. 


e Leases within the South Baggs project area contain various stipulations conceming surface 
disturbance, surface occupancy and limited surface use. In addition, the lease stipulations 
provide that the USDi may impose “such reasonable conditions, not inconsistent with the 
purposes for which [the] lease is issued, as the [BLM] may require to protect the surface of 
the leased lands and the environment.” None of the stipulations, however, would empower 
the Secretary of the interior to deny all drilling activity because of environmental concerns. 


e Provisions in leases that expressly provide Secretarial authority to deny or restrict “PD 
development in whole or in part would depend on an opinion provided by the U.S. Fish and 
Wildife Service (FWS) regarding impacts to endangered or threatened species or habitats 
of plants or animals that are listed or proposed for listing (e.g., bald eagle). 'f the FWS 
concludes that the Proposed Action and alternatives would likely jeopardize the continued 
existence of any endangered or threatened pliant or animal species, then the APD(s) and 
South Baggs development may be denied in whole or in part. 


25 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL 
Se ee eee the Proposed Action of developing 50 well 


The decision by Merit to drill utilizing conventional vertical techniques primarily, and not directional 
drill in the South Baggs area, is based upon economics and mechanical drilling factors. For a 
shallow (less than 2,000 foot) well to be drilled on 160 acre spacing, with use of a centrally spaced 
well location as the main pad, horizontal displacements of 2,640 feet would be needed to effectively 
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wireline logged. Economics are also a consideration, in that a directionally drilled well would cost 
approximately 50 percent more to drill, even if it were mechanically possible to overcome the drilling 
problems. 


Because of existing limitations on well spacing described above, and rationale provided by Merit, no 
additional altematives involving variations in well spacing and drilling methods were considered and 
analyzed in detail. 


2.6 COMPARISON OF ENVIRONMENTAL IMPACTS OF FIELD DEVELOPMENT 
ALTERNATIVES AND CUMULATIVE EFFECTS 


2.6.1 Comparison of Field Development Alternatives 


The Proposed Action is the projected additional disturbance caused by the implementation of the 
development program of 50 well locations. Altemative A represents a minimum level of additional 
site disturbance associated with the development of 40 weils. Alternative B represents a maximum 
level of additional site disturbance associated with the development of 90 well locations. 


Each development altemative would involve clea: .:1g lard and constructing well sites, access roads, 
pipelines, and associated facilities. Where practical, pipelines would be routed along existing and/or 
new roadways, with an estimated disturbance width of 50 feet and an estimated average length of 
0.33 mile. As such, new pipeline construction to each well site is estimated to impact 0.8 acre. New 
road construction necessary to access each new well site is estimated at 0.33 mile per well site or 
approximately 1.8 acres. The average well site disturbance is estimated to be 3.25 acres, depending 
on site conditions and Formation being crilled. 


Given these estimated impact values, the Proposed Action would cause a short-term effect of 
approximately 50.0 acres resulting from pipeline construction (0.8 acre per well separate from the 
road, 0.2 acre combined with access roads), 80.0 acres from access road construction (1.6 acres 
per well), and 162.5 acres from well sites (50 well sites with 3.25 acres of disturbance per site). 
Altemative A (minimum development) would cause a short-term effect of approximately 40.0 acres 
resulting from pipeline construction, 64.0 acres from access road construction, and 130.0 acres from 
well sites. Altemative B (maximum development) would cause a short-term effect of approximately 
90.0 acres resulting from pipeline construction, 144.0 acres from access road construction, and 
292.5 acres from wei sites. A 1.4-acre compressor station would be constructed under all 
altematives. Thus, under the Proposed Action, total disturbance would be approximately 293.9 acres 
in contrast with Altemative A, 235.4 acres, and Alternative B, 527.9 acres. In the long term, the total 
area of disturbance would be reduced during the production phase through reclamation of 
disturbances associated with the unused portion of road ROW, pipeline ROW, and drill sites. The 
residual unreclaimed disturbances would be occupied by facility footprints that are actively used 
during the production phase. 


Table 2-4 presents a qualitative/quantitative comparison of impacts between the Proposed Action 
and Altematives A and B for each resource element. Further details on the type and extent of 
impacts to each resource are presented in Chapter 4, Environmental Consequences. Additionally, 
Table 2-4 identifies compliance with applicable guidelines and indicates if impacts would be 
significant and unmitigable, significant but mitigable, or non-significant. Only Visual Resources has 
the potential for significant impacts, even with the mitigation measures presented in this chapter and 
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with measures presented in Section 4.10. All other resources would experience either non- 
significant impacts or impacts that should be mitigated to non-significant levels. 


2.6.2 Summary of Cumulative Effects 


Cumulative effects are impacts likely to occur due to the proposed project in combination with other 
on-going activities, recently constructed projects, and projects likely to be implemented in the near 
future. Cumulative effects are both additive and interactive. Chapter 4 discusses these effects under 
each resource discipline section. This section identifies the basic existing cumulative disturbance 
within the South Baggs project area as a baseline for the analysis presented in Chapter 4 of each 
resource discipline section. 


Existing disturbance within the South Baggs project area was determined to be 2.2 percent of the 
12,352-acre project area or 275 acres comprised of 85 acres of roads (68 acres of improved gravel, 
13 acres of unimproved dirt, and 4 acres of trails), 45 acres of pipelines, 62 acres of well sites, three 
acres of ancillary facilities (compressor site and meter station), and approx‘mately 80 acres of 
uranium mining activity. Approximately 165 acres of the 275 acres are in various stages of 
revegetation, and the balance, 110 acres, are unvegetated. During the construction phase, the 
Proposed Action would add 293.9 acres of impact for a cumulative area of 403.9 acres or 3.3 
percent of the project area. Altemnative A would increase existing disturbance by 235.4 acres to 
345.4 acres or 2.8 percent of the project area. Alternative B would produce 527.9 acres of new 
impact for a total of 637.9 acres, 5.2 percent of the project area. Under Alternative C, additional 
surface disturbance beyond the existing 110 acres would occur on a case-by-case basis. It is 
anticipated that such impact would be similar to Alternative A. 


impacts within the South Baggs project area would be reduced upon reclamation of pipeline ROWs 
and unused portions of the drill pads and roadway disturbances during the production phase for each 
alternative. Under the Proposed Action, reclamation would reduce impacts to 101.4 acres. This 
includes 70.0 acres for well pads (1.4 acre per pad) and 30.0 acres for roads (approximately 16.0 
feet wide, or 0.6 acres per well), and 0.0 acres to, pipelines. The ancillary facility would not be 
reclaimed since the full size of the site would be needed during production. The cumulative impact 
for the Proposed Action would be 211.4 acres or 1.7 percent of the South Baggs project area. 
Altemative A impacts would decrease to 81.4 acres, with cumulative impacts affecting 191.4 acres 
or 1.5 percent of the South Baggs project area. Altemative B impacts would drop to 181.4 acres with 
cumulative impacts affecting 291.4 acres or 2.4 percent of the South Baggs project area. 


The geographic area outside of the South Baggs project area considered in the cumulative impacts 
analysis (CIA) was defined following USDI-BLM (1994d) direction based on the USGS delineated 
watershed boundaries that the South Baggs project area covered or touched, an area approximately 
44,544 acres in size. This area is shown in Chapter 4, Figure 4-1. Existing disturbance in the CIA 
area was estimated from USGS topographic maps that were current for 1985 as well as relatively 
current BLM aerial photographs. Approximately 530 acres of disturbance was estimated for the CIA 
area not inciuding the South Baggs project area (275 acres). In addition, a large portion of the CIA 
area, 17,870 acres, falls within the Creston/Blue Gap natura! gas project area that is in various 
stages of development. Assuming two gas wells per section and the same length of roads and 
pipelines per well as assumed for this project, the Creston/Blue Gap project would likely add an 
additional 56 wells of disturbance or 300 acres of disturbance in the CIA area. Therefore, combined 
there would be approximately 1,105 acres of disturbance in the total CIA area, or 2.5 percent of the 
total CIA area. Impacts due to the Proposed Action would be approximately 294 acres. This 
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combined with the other disturbance in the CIA and South Baggs areas would be approximately 
1,039 acres or 3.1 percent of the combined area of 44,544 acres. However, a portion of this total 
disturbance (South Baggs and Creston/Blue Gap developments) would de reclaimed and only 110 
acres of the 275 acres of existing disturbance in the project area is not revegetated and therefore 
long-term cumulative impacts would be approximately 529 acres or 1.2 percent of the CIA area. 
Total potential disturbance diz to Alternatives A and B would be approximately 3.0 percent and 3.7 
percent of the CIA area, respectively. Taking reclamation into consideration, total potential of 
temporary disturbance due to Alternatives A and B would be approximately 1.1 percent and 1.4 
percent of the CIA area, respectively. 
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Table 2-4. | Comparative Impact Summary. 
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Table 2-4. 


Comparative impact Summary, Continued. 













































Curnutative Visibility impects - “Just Noticesble Less then ALTERNATIVE B Less than ALTERNATIVE 8 
Change” Threshold 
Curutative Visibility impects - USOA-Forest Less then ALTERNATP € B Less than ALT*-RNATIVE B Ona day above Raweh PSO Less than ALTERNATIVE 8 
Service Threshold (1/2 “Just Noticeable Change”) Ctess | Wilderness Aree 
beckground levets (st 1.68 
deciview) and one day above 
Sevage Run PSO Ciess |! 
Wilderness Area beckground ) 
levels (at 0.67 deciview): not : 
likety to oocur given 
“reasonable, but conservative” 
modeling sssumptions 
Curutative Atrnospheric Deposition impects Less then ALTERNATIVE 93 Less then ALTERNATIVE B No significant adverse impect | Less than ALTERNAT'VE B I 
Transportation NSI NSI NS! NS! | 
Compfiance with RMP YES Yes YES YES 
Traffic Volurne (ADT retative to 1994 data) 
1-80 9.278 Lower then Proposed Action Higher than Proposed Action Lower than Proposed Action 
WYO 789 NA 
Carbon County 700 779 
Minerais/Pateontology NSI wi mitigation NS! wi rnitigation NS! wi mitigation Potential Si 
Compliance with RMP YES YES YES YES 
Disturbence to Fossil Resources UWKI UNKI UNKI UNKI 
Soits NS! wi mitigation NS! wi mitigation NS! wimitigation NS! wi mitigation i 
Cornpliance with RMP YES YES YES YES | 
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Table 2-4. Comparative impact Summary, Continued. 




































































wil the Project Ares 2.4 percert 1.9 percert 43 percert UAD 
wi the CIA Aree 0 8 percert 0.7 percart 1.5 percert UAD 
Erosion: Yeer 1 (tons‘yeer) 
wo BMPs 6411 5,133 11,524 UAD 
wi BMPs $20 416 ah UAD 
Addtionai Erosion: Yeer 5 (tons/year) 
wo BMPs 1,488 1,158 2,603 VAD 
wi BMPs oe 78 76 UAD 
Compliance with EO 11967 (reciemstion) YES Yes YES Yes 
Revegetation Potential 
Sensitive Soils - bediends, send dunes. Very Poor to Poor Seme es Proposed Action Same es Proposed Action Seme a3 Proposed Action 
Sensitive Soils - steep slopes. wetlands. Fair to Good 
and floodpteins 
Non-sensitive Soils & saline/sodic soils Fair to Good 
Water Resources NS! wi mr igation NS! wi mitigation NS! wi mitigation NS! wi 
Compliance with RMP Yes YES YES Yes 
Compliance with CWA and State Water Quality YES YES YES Yes 
Standards % 
Compliance with Colorado River Basin Salinity Yves YES Yes YES 
Control Act 
Water Use (ecre-fect/yeer) 812 645 148.5 Current use + UAD 
Grourctwater Quality Degradation Potentia! Low Lower then Proposed Action Higher then Proposed Action Lower then Proposed Action 
Fisheries NS! wi mitigation NSi wi mitiga:ion NS! wi mitigation NS! wi 
Compliance with RMP Yes YES Yes YES 
Vegetation & Wetlands NS! w/ mitigation NSi wi mitigation NS! wi mitigation NS! wi 
wfth RMP yes YES YES _ 
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Table 24. Comparative impact Summary, Continued. 
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Ss sao as oT gn 
“i VOY , eat 
Usted Plants not fixety to adversely effect Seme es Proposed Action Sere #3 Proposed Action Seme 23 Proposed Acton 
not Hety te contribute to the 
Candidate Parts need to fst 
not likely to sdversety sfect 
not lively to contribute to the 
need to ist 
Candidste Wiis 
not likely to e@versety sfect 
Usted Fish not likety to contribute to the 
need jo fist 
Candidate Fish 
Visual Resources Potertis! $i Potential $! Potentiai $! Potential Si 
Cormphance wth RMP CondRional Conditional! Conditional Conditional 
Compliance with BLM VRM Class Condtoral. WS - Case fv. Condieral NB Cass Vv. Si new | Conctions! NS hm Cisse Vv Sf new ey erway owrsec “1988 t ery 
marty onptere Sr Owes! ond wore » Class § VR Zornes ore not wore » Cisse § VP Zones ere not tee rove NS - Cres Vv GF >? 
9 vPwV ewe screeret Sf >?) «ete? & Cese® | screened & f >? note? m Con * sete’ © Case @ evves Sf 
lores Tore ects aoe r Cress | Tones wt 
reened 
Curny tve “ev s Character’ 
ww change to CN/H! change to CN/H! change to CN/H! CN, possibie CN/H! 
Car ty 700 change to CN/H! possible change to CN/HI, possible HD | change to CN/Hi, possible HD | CN. possible CN/HI, possible 
“Oo oO 
Notse NS! NS! NS! NS! 
Compliance wth RMP No standards spectied No starderde spectied No standards specified No standards specified 
CS — bi ———— Moterste __|__Lowsr then Proposed Action | __ Higher then Proposed Action __ 
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Table 2-4. 


Comparative impact Summary, Continued. 





















































Potertial Si 

Compliance with RMP YES YES YES YES 
Quaitty of Recreation Experience Moderate Impect Lower than Proposed Action_| Higher then Proposed Action UNKI 
Dispiecement of Recreation Moderate Impact Lower then Proposed Action | Higher than Proposed Action UNKI 

Sociceconomics NSi, positive NSI NSI NSI 

| Compliance with RMP No standards specified No standards specified No standards specified No standards specified 
Employment Rate Continue Lower than Proposed Action | Higher than Proposed Action | Lower than Proposed Action 
Economic Revenue (over 1995 revenues) +0.4 percent -20 percent of Proposed Higher than Proposed Action Lower than Proposed Action 
1998 Ad Valorem - Carbon County Action 
Annual increase in sales and uze tax revenues 
(over 1995 revenues) +13.53 percent Lower than Proposed Action Higher than Proposed Action Lower than Proposed Action 
Carbon County 
Cuttural Resources NS! wi mitigation NS! wi mitigation NSI wi mitigation NSI wi mitigation 

Compliance with RMP YES YES YES YES 
Compliance with the NRHP* guidelines Yes YES YES YES 
Sites Eligible for the NRHP in the South Baggs 41 Same as Proposed Action Same as Proposed Action Same as Proposed Action 
Analysis Area 
Impects to Known or Anticipeted High potential Lower then Proposed Action Higher then Proposed Action Lower than Proposed Action 
Cuftural Resources 

Heatth & Safety NSI NSI WSI NSI 
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Table 2-4. Comparative Impact Summary, Continued. 
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- Unknown impect until site-specific location is proposed and surveys are completed 
- Visual Resource Manegement 
- Wyoming Game and Fish Depertment 
- with 
- within 
wio - without 
ug/m’ - micrograms per cubic meter 
- HOD © Humen Dominated, CN = Common Natural, Hl # Human influenced 
2 - National Register of Historic Places 
° - potential seesonai buffer zone per active nest site (acres) 
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CHAPTER 3 


AFFECTED ENVIRONMENT 


3.0 INTRODUCTION 





The Affected Environment chapter of this environmental impact statement (EIS) for the proposed 
South Baggs Area Natural Gas Development project discusses environmental, social, and economic 
factors as they currently exist within the South Baggs project area. The materia! presented here has 
been guided by management issues identified by the Bureau of Land Management (BLM), Great 
Divide Resource Area (GDRA); public scoping; and by interdisciplinary field analysis of the area. 


This proposal could potentially affect critical elements of the human environment as listed in BLM's 
National Environmental Policy Act (NEPA) Handbook H-1790-1 (USDI-BLM 1988). This EIS 
discusses potential effects of the project on range resources, air quality, transportation, 
geology/minerals/paieontology, soils, water, fisheries, vegetation and wetlands, wildlife, special 
status species, visual resources, noise, recreation, socioeconomics (including environmental justice), 
cultural resources, and health and safety. The resources that are of concer in the project area 
include: air quality, cultural resources, floodplains, Native American religious concems, special status 
species, wastes (hazardous or solid), water quality, and wetlands/riparian zones. The following 
resource elements, while critical, are not present in the project area and therefore will not be 
addressed further: prime and unique farmlands, wild and scenic rivers, areas of critical 
environmental concem, and wildemess areas. 


3.1 GEOLOGY/PALEONTOLOGY 


3.1.1 Geology 
3.1.1.1 Regional Geologic Overview 


The South Baggs project area occupies the southeastem part of the Greater Green River Basin, a 
large intermontane structural and topographic basin that is part of the Wyoming Basin Physiographic 
Province. This province is characterized by large intermontane structural basins that are bounded 
by mountain uplifts that have Precambrian rocks at their cores. The greater Green River Basin 
began developing about 70 million years ago and filled with sediments eroded from surrounding 
highlands and mountains during the late Cretaceous and earty Tertiary Periods. The surface of the 
basin is covered primarily by gravels, sands, and clays of Cenozoic age, that exceed thousands of 
feet in thickness in the subsurface. 


General structural elemenis in the projeci area include the Washakie Basin, which bounds the area 
to the west, the Sierra Madre, which bounds the area to the east, and Cherokee Ridge, which in part 
underlies the area. Cherokee Ridge is an east-west trending structural arch that separates the 
Washakie Basin from the Sand Wash Basin of Colorado. 


Sediment accumulated in the project area in a variety of environments throughout the Early Tertiary 
related to their distance from the mountain fronts. Near the mountains, landslides, mudslides and 
alluvial fans accumulated coarse-grained sediments. Progressively basinward from the mountains, 
streams, rivers, and ponds or lakes accumulated fine-grained sediments in a broad ancient flood 
plain and lake basin. 
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During the early Eocene, when sediment supply was high, deposits of nvers and associated ponds 
accumulated in a broad flood basin that occupied most of the ancient Green River Basin and 
extended into the South Baggs area. In the late early and middie Eocene, when uplift, erosion, and 
sediment supply diminished, the basin fioor continued to sink, and a large lake system developed 
in the basin center. This ancient lake system, the Green River Lakes, fluctuated dramatically in size, 
throughout its existence. When lake stands were high, lake deposits expanded to cover most of the 
basin, extending into the South Baggs area, and river deposits were restricted to the basin edges. 
When lake stands were low, river deposits expanded to cover most of the basin and lake deposits 
were restricted to the basin center. Thick, chemically precipitated deposits formed in and around 
the lake at times of lake restriction, but these do not occur in the project area. 


Periodic oscillation of the level of the ancient lakes resulted in a complex interfingering relationship 
between lake sediments and their laterally equivalent river deposited sediments seen in the rock 
record. The South Baggs area occurs near the edge of the lake basin and deposits there exhibit a 
gradual lateral change from sediments accumulated in lake environments to sediments that 
accumulated in floodplains. During the late middie Eocene, the last Green River Lake filled with 
chemically precipitated rocks and sediment and riverine deposits of a broad ancient flood basin once 
again spread across the basin. 


Geologic mapping by the USGS and Wyoming Geological Survey document that sedimentary 
deposits of Quatemary and early Tertiary age crop out in the project area (Love and Christiansen 
1985, Vine and Pritchard 1954). These exposures are the erosional remnants of more continuous 
deposits of the eastem part of the Greater Green River Basin. Rocks that accumulated primarily in 
river systems and along the mountainous margins of the basin during the early Eocene comprise the 
Wasatch Formation (main body and Cathedral Bluffs Member). Rocks that accumulated in the 
Green River Lakes system and along its margins during the middie Eocene comprise the Green 
River Formation (Laney, Godiva Rim, and Tipton Members). Rocks that accumulated during 
Miocene time comprise the Browns Park Formation. Slight tilting of the Eocene rocks, marked by 
an angular unconformity, indicates a period of erosion and uplift occurred in the area prior to 
deposition of the Browns Park. 


In places in the project area such as along modem Little Snake River drainage and atop modem 
terraces and buttes, rocks of the Wasatch, Green River, and Browns Park Formations are overlain 
by a thin veneer of much younger unconsolidated sediments of Quatemary age. These sediments 
include alluvium, colluvium, stream terrace gravels and wind-blown sand that is late Pleistocene to 
Holocene in age. 


Eocene and younger rocks at the surface are underlain at depth by Phanerozoic sedimentary rock, 
that with the exception of Silurian and Ordovician age deposits, range from Cretaceous to Cambrian 
in age. The Phanerozoic sediments are underlain by Precambrian metamorphic bedrock that 
comprises part of the ancient North American cratonic shield. Information on the geologic units 
preserved beneath the project area is provided in Table 3-1. More detailed information on the 
geologic deposits exposed at the surface of the area is provided in Table 3-2. 


3.1.1.2 Mineral Resources 


Major mineral resources within the project area include oil, gas and uranium. Minor mineral 
resources in the area include coal, construction grade materials, and geothermal resources. 
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Gas was first discovered in the area in the Fort Union Formation in the South Baggs Field in 1947 
by Kerr-McGee (Cardinal 1979) at an average depth of 3,449 feet. Since that time the Wasatch, 
Lance, Lewis, Almond, and Madison Formations have also proven productive in the field (DeBruin 
and Boyd 1991). The trapping mechanism in the field appears to be the result of structural and 
stratigraphic factors. The field occurs along Cherokee Ridge, a structural arch, which is complexly 
faulted in the subsurface (McDonald 1975, DeBruin 1993). 


The main objectives for exploration and development of natural gas reserves within the project area 
include the Wasatch, Lewis and Almond Formations. Secondary gas reservoirs may exist in the Fox 
Hills, Lance, and Fort Union Formation. The Wasatch crops out in the southem part of the area and 
extends to a depth of about 2,000 feet. Lenticular, fluvial sandstones are the main targets in the 
Wasatch Formation. Targets in the Lewis and Almond Formations lie below a depth of about 4,000 
and 5,000 feet, respectively. Turbidite sandstones in the upper 1,000 to 1,500 feet of the formation 
are the main gas target for Lewis. Fluvial sandstones are the main target in the Almond Formation. 
Marine sandstones are the primary target in the Fox Hills anid Lance Formations, whereas fluvial 
sandstone are the primary target in the Fort Union Formation. 


Uranium deposits are known to occur in the Browns Park Formation in the project area (Vine and 
Prichard 1954). These deposits which comprise the Poison Basin Uranium District (Harris et al. 
1985) were first discovered in 1953 by Vine and Prichard as a result of reconnaissance with a car 
mounted recording scintillation detector. Later investigations documented that as much as 3 percent 
uranium occurs in the formation in isolated exposures along Poison Buttes in Sections 4 and 5, 
T12N:R92W and Sections 32 and 33, T23N:R92W. 


Uranophane and Schroeckingerite have been identified as the main uranium bearing minerals in the 
deposits which may have been precipitated by natural gas seeping through fractures in the Wasatch 
Formation (Harris 1996, Lewis 1978). Uranium was discovered in the project area in 1951, with 
mining operations beginning in 1954 and continuing until 1966 when mining operations ceased. 
During the 12-year period when mining operations were active, there were 7 different operators in 
the area operating 14 small open pit mines and 2 limited underground mines. All mining operations 
have been totally reclaimed under provisions of the Abandoned Mine Lands (AML) program. 


Coal is present in the Fort Union and Lance Formations in the subsurface beneath the project area 
(Glass and Jones 1991, Roberts 1989, Jones 1991). The coal is subituminous in nature and occurs 
at depths that makes current extraction uneconomical. There may, however be considerable 
potential for coal bed methane in the Fort Union, Lance, and Mesaverde Formations (Scott 1995). 
Oil shale characteristic of the Green River Formation in most parts of the Green River Basin is not 
present in any significant thickness, because the area occurs far from the basin center in an area 
where lake sediments grade laterally into flood plain deposits. The only notable construction grade 
materials in the area include recent alluvial sands and gravels that occur along Muddy Creek and 
the Little Snake River (Harris and Meyer 1986). 


The entire area may be underlain by aquifers containing thermal waters with temperatures higher 
than SO degrees C (Heasler 1983) at depths greater than 4,500 feet. This inference was drawn from 
a single temperature gradient well in Section 32, T13N:R92W, which at a depth of about 700 feet 
had a bottom hole temperature of 14.6 degrees C, yielding a thermal gradient of 27.9 degrees C per 
kilometer. 
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Tabie 3-1. Subsurface Geologic Deposits - South Baggs Project Area. 
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Fort Union Formation Paleocene Terrestrial, drab mudstone, sandstone, shales, limestones, and 
Lance Formaton Late Cretaceous Terrestria/marine, brown and gray sandstone , shale and mudstone. 
coals, and carbonaceous shales. 
Fox Hillis Sandstone Late Cretaceous Marine/shoreline, light-colored sandstone and gray sandy sinale 
Lewis Shale Late Cretaceous Marine, gray shale containing gray, brown sandstones 
Mesaverde Group (includes Almond Late Cretaceous Marine/dettaicferrestral, white and brown sandstone, sandy shale. 
Formaton, Pine Ridge Sandstone, coal, carbonaceous shale 
Allen Ridge Formaton, Haystacks 
Mountain Formation) 
Cody, Steele Shales Late Cretaceous Marine, gray shale, with numerous bentonites, sandstone 
Niobrara Formation Late Cretaceous Marine, light-colored limestone, gray limy shale 
Frontier Formation Late Cretaceous Marine/deltaic, gray sandstone and sandy shale 
Mowry Shale Late Cretaceous Marine, silver-gray, hard siliceous shale, wth abundant fish scales 
and bentonites 
Muddy Sandstone E arty Cretaceous Marine/dettaic, gray to brown sandstone, congiomeratic 
Thermopolis Shale Earty Cretaceous Marine, black, soft, fissile shale 
Cloverty Formation Earty Cretaceous Terrestrial, variegated mudstone, bentonitic, conglomeratic 
sandstone 
Mornson Formation Jurassic Terrestrial, vari-colored mudstones, white sandstone, bentonite 
Sundance Formation Jurassic Marine, green-gray Glauconitic sandstone and shale, underiain by 
red and gray non-glauconitic shale and sandstone 
Nugget Sandstone Triassic to Jurassic Eolian, gray to red, massive to cross-bedded sandstone 
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2 Table 3-1. Subsurface Geologic Deposits - South Baggs Project Area, Continued. 
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Table 3-2. 





Summary of Surface Geologic Deposits and Paleontologic Resources - South Baggs Project Area. 


























none known 
! vertebrates. 
(Ankareean- limestone invertebrates probably high 
Barstovan) Terrestrial, fluvial, air fall voicar’c ash, 
lacustrine. 
Green River Formaton middie Eocene Grab-colored sandstone, siltstone, vertebrate. high 
Godiva Rim Member mudstone. Terrestrial, food-piain, lake invertebrate, trace 
mucfat surrounding east side of Lake fossils 
Gosiute. 
Green River Formaton middie Eocene chiefly oll shale, lesser algal limestone, vertebrates. high 
Laney Shale Member sandstone, claystone and tuff. Lacustnne invertebrates, trace 
Laclede Bed accumulated during renewed expansion of fossils 
Lake Gosiute. 
Green River Formaton middie Eocene chiefly oil shale, lesser aigal limestone, vertebrates. high 
Tipton Shale Member dolomite, sandstone and mudstone. invertebrates 
Scheggs Bed Lacustrine, accumulated during first major 
expansion of Lake Gosiute. 
Wasatch Formaton earty Eocene vanicolored, chiefly red sandstone and vertebrates, plants high 
Cathedral Bluffs Member mudstone. Terrestrial, fluvial, flood piain, 
accumulated lateral to Lake Gosiute along 
basin margin. 
Wasatch Formaton early Eocene Grab to varicolored sandstone, mudstone vertebrates, high 
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3.1.1.3 Geologic Hazards 


Potential geologic hazards include landslides, subsidence, and known or suspected active faults. 
Landslide potential is greatest in areas where steep slopes occur, particularly where geologic dip of 
rock formations is steep and parallel to slope, or where erosional undercutting may occur. No major 
landslides have been mapped in the report area (Case et al. 1991). Slope gradients are mild to 
steep in the area and are steepest along The Bluffs, Red Creek, Red Creek Rim, Poison Draw , 
Devils Canyon, and the Little Snake River. Although not specifically mapped, unstable soils in 
these steep areas may be susceptible to slumping, sliding, and soil creep. 


Seismic activity is low in the area. Surface normal faults associated with Cherokee Ridge, occur 
along the a westerly trend along the state line in southeastem Sweetwater and southwestem Carbon 
County. Several mapped faults extend into the project area. These may have had recurrent activity 
over the last 20 million years, but evidence for Quaternary activity along these faults is poorly 
defined or nonexistent (Witkind 1975, Case et al. 1994). The epicenter of one earthquake is 
depicted on maps by Case et al. (1994) as having occurred several townships northeast of the area. 
This earthquake, dated March 3, 1977, occurred in T15N:R87W and measured V on the modified 
Mercalii intensity Scale of 1931. 


3.1.2 Paleontology 


Paleontologic resources inciude the remains or traces of any prehistoric organism which has been 
preserved by natural processes in the Earth's crust (BLM Information Bulletin WY-93-371). Energy 
minerals such as coal, oil shale, lignite, bitumen, asphaltum, and tar sands, as well as, some 
industrial minerals such as phosphate, limestone, diatomaceous earth, and coquina, while of biologic 
origin are not considered fossils in themselves. However, fossils of scientific interest may occur 
within or in association with such materials. Fossils of scientific interest include those fossils of 
particular interest to professional paleontologists and educators. Vertebrate fossils are always 
considered to be of scientific interest; other kinds of fossils may be placed in this category by the 
State Director, and District or Area Managers, in consultation with BLM staff paleontologists or other 
expertise. 


Paleontologic resources within sedimentary deposits in the project area record the history of animal 
and plant life in Wyoming during part of the Cenozoic Era. The record represented by Cenozoic age 
deposits includes parts of the early and middie Tertiary and Quaternavy Periods. 

Geologic mapping documents that at least four different geologic deposits crop out in the project 
area. These include, from youngest to oldest: (1) unnamed deposits of late Holocene age including 
unconsolidated eolian sands, stream gravels, alluvium, and colluvium; (2) Green River Formation 
of middie Eocene age, including the Godiva Rim, Laney Shale, and Tipton Members; (3) Wasatch 
Formation of early Eocene age, including the Cathedral Bluffs Member and main body of the 
formation; and (4) Browns Park Formation of Miocene age. 


The Holocene deposits are probably for the most part too young to contain fossils. The Green 
River, and Wasatch Formations are considered to have a high potential to contain fossils of scientific 
significance. The Browns Park Formations is considered to have an undetermined, but probably 
high potential, to contain fossils of scientific significance. 
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3.2 CLIMATE AND AIR QUALITY 
3.2.1 Climate 


The South Baggs project area is located in a semiand (dry and cold), mid-continental climate regime. 
The area is typified by dry, windy conditions, with limited rainfall and long, cold winters. The nearest 
meteorological measurements were collected at Dixon, Wyoming (1922-1978), approximately 10 
miles east of the area at an elevation of 6,365 ft (USDC, n.d.). Because of the wide variation in 
elevation and topography within the study area, site-specific climatic conditions vary considerably. 


The annual average total precipitation at Dixon is nearly twelve inches, ranging from 7.34 inches 
(1958) to 18.06 inches (1947). Precipitation is evenly distnbuted throughout the year, with minor 
peaks in May and October. An average of 73.6 inches of snow falls during the year (ranging from 
17.5 inches in 1976 to 128 inches in 1932), with December and January by far the snowiest months. 
Table 3-3 shows the mean monthly temperature ranges and total precipitation amounts. 


Table 3-3. Mean Monthly Temperature Ranges and Total Precipitation Amounts. 














January 3-32 0.90 
February 8 - 36 0.71 
March 16 - 43 0.96 
April 27 - 56 1.14 
May 34 - 67 1.21 
June 41-76 0.94 
July 47 - 83 1.07 
August 45 - 81 1.11 
September 36 - 72 1.04 
October 27-61 1.23 
November 16 - 44 0.80 
December 6-35 1.02 
ANNUAL 41.3 (mean) 12.11 ses 








Source: (USDC n.d.) 


Temperatures are generally cooler, frost-free periods shorter, and both precipitation and snowfall 
greater at higher elevations. The region is typically cool, with average daily temperatures (in degrees 
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Fahrenheit; °F) ranging between 5 °F (iow) and 32 °F (high) in mid winter and between 40 °F (low) 
and 85 °F (high) in mid summer. Extreme temperatures have ranged from -55 °F to 99 °F (both 
occurring in 1963). The frost-free period (at 32 °F) generally occurs from mid-May to mid- 
September. 


The project area is subject to strong and gusty winds, reflecting channeling and mountain valley 
flows due to complex terrain. During the winter months strong winds are often accompanied by 
snow, producing blizzard conditions and drifting smow. The closest comprehensive ‘ind 
measurements are collected at the Rawlins, Wyoming, airport nearly 60 miles north-northeast of the 
project area. However, hourly wind data measurements for December 1994 through November 1995 
were collected near Baggs, Wyoming, (about 4 miles east of the project area) during the Mount Zirkel 
Wildemess Area Visibility Study. Due to the proximity to the analysis area, these data (rather than 
the more distant Rawiins wind data) were used to describe the wind flow pattems in the region. 
Figure 3-1shows the relative frequency of winds, with radial distributions by speed class, indicating 
the direction of the wind source. Table 3-4 provides the wind direction distribution in a tabular 
format. From this information, it is evident that the winds originate from the south to southwest 
nearly 37 percent of the time. The annual mean wind speed is nearly 10 mph. 


Table 3-4. Wind Direction Frequency Distribution. 














The frequency and strength of the winds greatly affects the dispersion and transport of air pollutants. 
Because of the strong winds in the project area, the potential for atmospheric dispersion is relatively 
high (although nighttime cooling will enhance stable air, inhibiting air pollutant mixing and transport). 
Dispersion conditions will be the greatest to the north and along the ridge and mountain tops. 
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WIND SPEED CLASS BOUNDARIES 
(MILES/HOUR) 


NOTES 

DIAGRAM OF THE FREQUENCY OF 
OCCURRENCE OF EACH WIND DIRECTION 
WIND DIRECTION IS THE DIRECTION 
FROM WHICH THE WIND IS BLOWING. 
EXAMPLE - WIND IS BLOWING FROM THE 
NORTH 5.2 PERCENT OF THE TIME. 





WINDROSE 


Baggs, Wyoming 
Dec 94 - Nov 95 


Figure 3-1. Wind Direction Rose for the South Baggs Analysis Area. 
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Table 3-5 shows the frequency distribution of wind speed and atmosphenc stability Classes. The 
atmospheric stability class is the measure of atmospheric turbulence, which directly affects pollutant 
dispersion. The stability classes are divided into six categories, designated "A" (unstable) through 
“F" (very stable). The “D” (neutral) stability class occurs more than half of the time. 


Table 3-5. Wind Speed and Stability Class Distribution. 














A 
4.0-7.5 33.0 B 8.2 
7.5-12.1 29.8 Cc 14.8 
12.1-19.0 21.7 D 56.6 
19.0-24.7 5.4 E 9.9 
Greater than 24.7 3.7 F 4.5 


3.2.2 Air Quality 


Although specific air quality monitoring is not conducted throughout most of the project area, air 
quality conditions are likely to be very good, as characterized by limited air pollution emission 
sources (few industrial facilities and residential emissions in the relatively small communities and 
isolated ranches) and good atmospheric dispersion conditions, resuiting in relatively low air pollutant 
concentrations. 


The Colorado, Wyoming and National Ambient Air Quality Standards set absolute upper limits for 
specific air pollutant concentrations at all locations where the public has access. Although the U.S. 
Environmental Protection Agency (EPA) recently revised both the ozone and particulate matter less 
than 2.5 microns in effective diameter (PM-2.5) Ambient Air Quality Standards, these revised limits 
will not be affected until formally approved in the Colorado and Wyoming State Implementation 
Plans. 


The New Source Review - Prevention of Significant Degradation (PSD) Program is designed to limit 
the incremental increase of specific air pollutant concentrations above a legally defined “baseline” 
level (depending on the location's classification). Four PSD Class | areas were identified by the 
USDA-Forest Service as sensitive areas within the cumulative impact assessment area (including 
the Bridger, Fitzpatrick, Mount Zirkel and Rawah wildemess areas). Limitations on the additional 
amount of air pollution allowed from major emitting facilities in these PSD Class | Areas are very 
strict. The remainder of the cumulative impact assessment area is classified PSD Class II, including 
the Popo Agie and Savage Run wildemess areas, Dinosaur National Monument, and the Wind River 
Roadiess Area (administered by the Wind River Environmental Commission), where similar but less 
stringent incremental air quality limits apply. 
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All National Environmental Policy Act (NEPA) analysis compansons to the PSD Class | and 1! 
increments are intended to evaluate a “threshold of concern,” and do not represent a regulatory 
“PSD Increment Consumption Analysis.” The determination of PSD increment consumption is an 
air quality regulatory agency responsibility (with EPA oversight). Such an analysis would be 
conducted as part of a major New Source Review, including a Federal Land Management Agency's 
evaluation of potential impacts to Air Quality Related Values (AQRV) such as visibility, aquatic 
ecosystems, flora, fauna, etc. A “PSD increment Consumption Analysis” may also be performed by 
the responsible air quality regulatory agency (or by EPA) in order to determine minor source 
increment consumption. 


While no criteria air pollutant concentration monitoring has occurred in the project area, background 
values measured in the region are well below established standards. Measured air pollutants 
include: carbon monoxide (CO), nitrogen dioxide (NO,), ozone, particulate matter less than 10 
microns in effective diameter (PM-10), total suspended particulate matter (TSP) and sulfur dioxide 
(SO,). Assumed background air pollutant concentrations, applicable Colorado, Wyoming and 
National Ambient Air Quality Standards, and PSD Class | and li increments (measured in 
micrograms per cubic meter, or ,.g/m*) are provided in Table 3-6. The background concentration 
data were provided by the Colorado Department of Public Health and Environment, Air Pollution 
Control Division (COPHE-APCD; 1996) and the WDEQ-AQD (1997), collected primarily at an area 
outside Craig, Colorado, and at other sites in northwest Colorado and in Sweetwater County, 
Wyoming. These values reflect the most recently available air quality monitoring data collected in 
the vicinity of the South Baggs project area. An estimate of background air quality concentrations 
is needed to combine with modeled project-related air quality impacts, and to compare the total 
predicted impacts with applicable air quality standards. It is important that each pollutant’s 
background concentration, model predictions, and air quality standards are all based on the same 
averaging times. 


Continuous visibility-related optical background data were collected at the PSD Class | Bridger 
Wildemess Area in Wyoming and the PSD Class | Rocky Mountain National Park (just south of the 
PSD Class | Rawah Wildemess Area) in Colorado, as part of the Interagency Monitonng of 
PROtected Visual Environments (IMPROVE) program. Visibility in the Central Rocky Mountains is 
very good (averaging over 70 miles Standard Visual Range), with fine particle impacts accounting 
for nearly half of the average degradation (Sisler 1996). In addition, background atmospheric 
deposition (acid rain) impacts were monitored at the National Acid Deposition Program/National 
Trends Network sampling station near Pinedale, Wyoming, and site-specific lake chemistry (pH, acid 
neutralizing capacity, elemental concentrations, etc.) background data have been collected by the 
U.S. Geological Survey (Water Quality Division) in several high mountain lakes in the nearby 
wildemess areas. 


The WDEQ-AQD is the primar, .: __ ity regulatory agency responsible (under their EPA approved 
State Implementation Pian) for determining potential impacts once detailed development pians have 
been made, subject to applicable air quality laws, regulations, standards, control measures and 
management practices. Therefore, the State of Wyoming has the ultimate responsibility for 
reviewing and permitting South Baggs project air pollutant emission sources before they become 
operational. Unlike the conceptual “reasonable, but conservative” engineering designs used in this 
NEPA analysis, the WDEQ-AQD air quality preconstruction permitting would be based on very site- 
specific, detailed engineering values, available as part of the permit application 
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Table 3-6. Air Pollutant Background Concentrations, State and Federal Ambient Air Quality 
Standards, and PSD increments (,.g/m’) 























(National) 300 
3-hour (Colorado) 29 e/ 695 Wa Wa 
24-hour (Nationa') 18 e/ 365 5 91 
24-hour (Wyoming) 18 e/ 260 Wa Wa 
Annual (National) 5 e/ 80 2 20 
Annual (Wyoming) 5 e/ 60 Wa Wa 























Note Measured background azone concentration data is top tenth percentie maomum 1-hour vaiue dunng July, other 
short-term background concentrations are second-maximum measured values 

Wa not appkcabie. 

State and Natonal Standards Source (WESTAR 1995) 

Background Air Quality Data Sources. 

a Data cofected at Rifle and Mack, Colorado, in conjunction with proposed of shale development dunng earty 1980's 
(COPHE-APCD 1996). 

b/ To supplement monitored NO2 data, a separate NO2 modeling analysss was performed, including many oudes 
of nftrogen (Nox) emission sources (BLM 1996). 

¢ Data collected UCG Project, 9 mies west of Rawins, Wyoming, June 1994 - November 1994 (WDEQ-AQD 1997) 

d/ Data collected at Chevron Chemical Company Phosphate Project, 4£ niles southeast of Rock Spnngs. 

Wyoming, 1984 (Cote 1984). 

e/ Data collected at Craig Power Piant site and at Colorado oll shale areas (COPHE-APCD 1996) 
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3.3 SOILS 


3.3.1 Topography 


The range of topography within the project area is broad. There are nearly level to gently sloping 
floodplains and alluvial terraces; alluvial fans as well as moderately sloping terraces and rolling, 
undulating residual upland hills and terraces. These are broken by steep escarpments and badilands. 
Maximum elevation is approximately 6,600 feet and occurs both in the north-central extreme and the 
southeast-central portions of the project area. Minimum elevatior: is approximately 6,120 feet 
occurring in the southwestem extreme of the project area near the Little Snake River. 


3.3.2 Soils 


Soils within the project area are distributed according to differences in parent material, elevation, 
was extracted from several sources, including state-wide soil reports (USDA-SCS 1975, U. Wyoming 
1977), county-wide data (USDA-SCS 1982a, b), and BLM soils mapping (USDI-BLM 1975-80, 1978, 
1987a). In addition, field investigation was utilized to gather site-specific data on soil characteristics, 
verify existing information, assess existing soil disturbance, and develop field-wide reclamation 
recommendations. 


3.3.2.1 General Soil Characteristics 


Soils are primarily included in the Torriorthents-Camborthids-Haplargids association with areas along 
the Little Snake River in the Torrifluvents-Filuvaquents-Halaquepts association (USDA-SCS 1975, 
Driver et al. 1984). Such soils formed under a dry, cool (frigid) climate with spring moisture. Soils of 
this association have low organic matter and are formed from residuum on Tertiary bedrock- 
controlled uplands and in Quatemary alluvium and colluvium along stream and river courses. 
Residual soils formed from the many types of bedrock exposed at the surface such as the Wasatch 
Formation and other Miocene rocks, as well as from wind and flowing water deposits. Principle 
parent materials of soils in the project area are shales, siltstones, sandstones, and alluvium. 


An “Order 3” soil survey has been partially completed for the project area; however, soil map unit 
charactenzation is incomplete and the soils information has not been field verified by the BLM (Foley 
1996). Approximately 22 soil map units have been delineated within the project area by the BLM 
(USDI-BLM 1975-1980, 1978, 1987a}. The majority of these are irciuded in nine soil taxonomic 
classes (U Wyoming 1977): Typic Torriorthents, Typic Camborthids, Typic Natrargids, Borollic 
Haplargids, Typic Haplargids, Ustic Torriorthents, Ustic Tormorthents, Ustic Fluvaquents, and Ustic 
Halaquepts. Of the 12,352 acres of land within the project area, most (8,399 acres or 68 percent) 
are considered sensitive for topsoil or roads or are susceptible to runoff, wind erosion, or water 
erosion. The balance (3,953 acres or 32 percent) are non-sensitive soils. Table 3-7 provides an 
approximate breakdown of sensitivity by category, nature of sensitivity, and area. 


Soil Texture and Slope. A large portion of the soils in the South Baggs project area were denved 
from saline marine shales, which produce medium- to fine-t~xtured soils. Soil textures pnmaniy 
consist of variations of loam (e.9., sandy loam, loam, clay loam, silty clay loam, channery loam, etc.) 
and occur on all topographic positions. Heavier soils (e.g., silty clay or clay textures) occur in alkali 
bottomiands and badiand breaks and slopes. Stratified sands and gravels are present in riverwash 


———— 
~_—-— 
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associated with streambeds and floodplains, and stabilized, intermittent sand dunes occur in hilly 
upland areas. Badlands and rock outcrops are formed from shale and sandstone and have little or 
no soil development due to their predominant erosive feature. Slopes within the project area are 
generally level to undulating (0 to 10 percent) and broken by areas of steeper slopes (10 to 40 
percent). 


Soil Depth. Soils are very deep to moderately deep (>60 inches) on alluvial fans, basins, valley 
alluvium, and residual upland plains. Shallow soils (<20 inches) occur on plains and ravines 
underlain by sandstone and shale bedrock as well as in areas with steeper topography. 


The effective rooting depth approximates the total soil depth or is slightly shallower. The depth to 
bedrock, however, presents some limitations in the suitability of soil map units for placement of 
roads. 


Soil Permeability. Tine majority of the soils within the area have moderate permeability and act as 
good filters. Some areas with sandy soil textures, however, have moderately rapid to rapid 
permeability. Soils with heavier textures have moderately slow to slow permeability. If compacted, 
soils become less permeable. Soil crusting also reduces infiltration rates. Most soils in the project 
area are likely to form a surface crust, particularly if vegetative cover deteriorates. 


Bedrock undertying the soils is often fractured, which makes it highly permeable and a poor filter. 
Soils with a high clay content are subject to cracking upon wetting and drying; tubular cavities can 
develop as water flows through these cracks. Soils adjacent to major drainages tend to be stratified 
with repeating layers of finer and coarser soil material. When water reaches these coarser layers, 
it tends to flow through them. 


Soil Productivity and Salinity. Soil productivity is naturally low for a portion of the South Baggs area 
due to high clay content, shallow depth, and/or salt content, but most of the project area has an 
intermediate productivity baseline. Soils typically have adequate nitrogen and potassium for plant 
growth while phosphorous tends to be limited. Precipitation is the chief controlling factor of 
productivity. Lower precipitation produces less vegetative cover and, consequently, less organic 
matter for the soil. Soil crusting affects soil productivity by reducing infiltration rates. 


Available Water Capacity. Shallow soils have a lower water-holding capacity than deeper soils. Also, 
medium-textured soils have a higher available water capacity than heavy soils or coarse textured 
soils. The average available water capacity is low to moderate. 


Seasonal High Water Table. In general, the water table within the project area is greater than six 
feet below the soil surface. Floodpiains, alluvial terraces, seep areas, streambeds, and bottomiands 
have an average water table depth of 2.4 feet, with a range of 0.4 to five feet. Flooding is rare and 
typically brief. Flooding generally is associated with spring runoff and summer storm events. 
Wetness and/or flooding affects the suitability of soils for use as topsoil and roads in portions of the 
South Baggs project area adjacent to the Little Snake River as well as along Red Creek in the 
northwest portion of the project area. 


Erosion. Soil erodibility due to water and wind varies with soil texture. Silts and silt loams are most 
susceptible to water erosion. in contrast, fine sands, bamy sands, and coarse sandy loams are most 
susceptible to wind erosion. Water erosion primarily occurs during spring snowmelt and summer 
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Table 3-7. Area of Sensitive and Non-Sensitive Soils within the South Baggs Project Area." 





























Sensitive 
Topsoil Poor suitability: too clayey, too sandy, 7,658 62 
and/or wetness/flooding 
Roads Severe limitations: low strength, s!ope, 
depth to rock, too sandy, and/or wetness 4,694 38 
Runoff Rapid or very rapid 3,088 25 
Wind Erosion Severe or very severe 3,829 31 
Water Erosion Severe or severe 6,052 49 
Sensitive 8,399 68 
Non-Sensitive : 3,953 32 





* Source: BLM soil map unit descriptions. 


? Acres overlap for different sensitivity categories: therefore, they do not total the South Baggs project area of 12,352 acres 
Likewse, the percent of total area does not equal 100 due to overlap 


thunderstorms that cause intensive runoff and flash flooding. Many streams in the area have deep, 
incised channels. These channels continually erode as channel banks cave in and through upstream 
gully migration. Upland erosion sirmultaneously occurs due to sheet and rill erosion. The sparse 
vegetative cover exposes more soil to raindrop impact. Within the South Baggs area, soil 
susceptibility to water erosion is generally moderate to severe due to low permeability or non- 
cohesive soils. However, a portion of the project area has slight water erosion susceptibility. Runoff 
potential is highly variable ranging from low to high, but with a central tendency of moderate to high. 
Overall wind erosion potential is moderate, but ranges from slight to severe. 


Most areas are undergoing moderate natural rates of erosion. Accelerated erosion occurs in 
localized areas. The highest rate of natural, geologic erosion occurs in areas with naturally low 
vegetative cover, soil crusting, low organic matter content, and soft shales. The wide dispersal of 
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sodium makes soil particles more easily detached by wind and water Scattered areas of sand dunes 
are especially easily eroded by wind when vegetation is removed. Areas with greater amounts of 
vegeiative cover and organic matter content and/or lower sodium content have a lower natural rate 
of erosion by water. In addition, areas with harder rock fragments associated on or near the surface 
have less erosion. Areas with unstable soils are susceptible to slumping, sliding, and soil creep. 


Soil Strength. Soils throughout the majority of the area have low strength (USDI-BLM 1987a, b). 
Upon wetting, deformation under a load is a problem. Compaction may be a possible tool to increase 
strength and to keep deformation under a load to a minimum. As Table 3-7 indicates, low soil 
strength presents severe limitations for placement of roads on some soil map units. 


Reclamation Potential. Salinity, alkalinity, steep slopes, high clay content, sandy soils, small stones, 
wetness/flooding (i.e., prolonged saturation due to a high water table and/or surface flooding), 
shaliow soils, and low precipitation are all factors that have potential to limit reclamation success. 
These factors affect the ability to effectively use heavy equipment in reciaiming a disturbed area, the 
species selected for revegetation, and/or reclamation techniques employed (e.g., mulching, 
scarification, etc.). improper reclamation techniques on surface-disturbed areas could produce 
inadequate amounts of all nutrients and unsuccessful revegetation. 


Reclamation potential is generally poor to moderate within the South Baggs project area, with sorne 
areas of good potential. To better characterize reclamation potential of various general soil types 
within the project area, 35 soil sampies were analyzed. Grah (1996) describes the results of the 
sample project in greater detail. in general, surface textures were loamy (e.g., loam, sandy loam, 
Clay loam, silt loam, and silty clay loam). Soils on saline flats and badiands had salt and sodium 
levels that would affect reclamation potential. In such soils, special measures are typically needed 
to reduce sodium levels and achieve adequate revegetation. All soils were deficient in nitrogen; all 
were deficient in phosphorous; several samples indicated a deficiency of potassium; pH was 
adequate to normal (7.4 to 8.4). The presence of lime was predominantly adequate/normal. 


3.3.2.2 Site-Specific Soil Characterization 


Site-specific field investigation into the character of soils in the project area was accomplished in 
October 1995 and June 1996. As indicated previously, soils were sampled and characterized at a 
total of 35 sample points distributed throughout the project area. Soil characteristics such as texture, 
structure, horizonation, color, permeability, and drainage were recorded at each point. Topsoil 
samples were obtained at each sample point and analyzed at a soils laboratory for texture, lime, pH, 
electrical conductivity, phosphorous, potassium, nitrate nitrogen, sodium absorption ratio, and coarse 
fragment content. Ten of the samples were also analyzed for selenium content. In addition, a 
comprehensive inventory of plant species was made at each sample point. Detailed charactenzation 
of the soils based on the field sampling is presented in the Soils Technical Report (Grah 1996). Four 
relatively homogeneous soil landtypes were identified during this sampling and include the following: 
(1) residual slopes and flats, (2) ridgelines, (3) alluvial bottomiands, and (4) badiand breaks, and are 
described subsequently. Their occurrence and distribution are shown in Figure 3-2 


Residual Slopes and Fiats 


This landtype covers the largest portion of the project area, 75 percent or 9,264 acres. This landtype 
correlates with the mixed desert scrub and juniper woodland vegetal cover types described in the 
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Figure 3-2. Occurrence and Distribution of Soil Landtypes in the South Baggs Analysis Area. 
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Vegetation Section. Slope gradients range from flat to moderately sloping (0 to 40 percent) with 
some areas on steeper sloves (40 to 80 percent). Soils in this landtype are generally moderate to 
deep over a shale or sandstone parent material. Dominant soil texture ranges from sandy loam and 
silty fine sand at the surface to silty medium sand to silty coarse sand and sandy clay loam at depth. 
Soil colors were typically dark brown and dark yellowish brown at the surface and yellowish brown 
to light olive brown below. Soil permeability is generally moderate to moderately rapid, runoff 
potential moderate to moderately high, and wind and water erosion potential moderately high and 
moderate, respectively. The soils are well drained and do not have a water table within 6 feet of the 
soil surface. Soil pH is neutral to slightly basic (7.0 to 8.2) and the soils have relatively low natural 
fertility levels in terms of phosphorous, potassium, and nitrate nitrogen. Sodium contents are 
generally low; however, in some areas with predominantly clay texture, poor drainage, and heavy 
Clay parent materials, sodium content is high (Sodium Absorption Ratio or SAR of 19 to 45). Most 
of the soil within this landtype has a fair to good reclamation potential with coarse fragment content 
(gravel and sand), high erodibility, droughtiness, and shallow topsoil depths providing the greatest 
impediment to reclamation success. A portion of this land type is flood irrigated to produce hay 
crops along the margins of the Little Snake River bottomlands. Site specific locations of selenium 
rich soils are present, but cover small areas within this landtype. The Wyoming State Geological 
Survey (WSGS 1996) has information that suggests that seleniurn concentrations as high as 20,000 
ppm may be present in exposed bedrock and residual soils within the westem portions of the project 
area. 


This landtype covers the second largest portion of the project area, 18 percent or 2,223 acres. This 
landtype correlates with the mixed desert scrub vegetal cover type described in the Vegetation 
Section; however, there is a general lack of desert shrubs such as sagebrush, shadscale, and 
rabbitbrush over the herbaceous groundcover. Slope gradients range from flat to slightly sloping (0 
to 10 percent). Soils in this landtype are generally shallow over a shale or sandstone parent 
material. Dominant soil texture ranges from fine sandy loam to silty clay joam at the surface to sandy 
Clay at depth. Soil colors were typically olive brown at the surface and olive yellow below. Soil 
permeability is generally slow to moderate, runoff potential moderately high, and wind and water 
erosion potential moderate and moderately high, respectively. The soils are moderately-well drained 
and do not have a water table within 6 feet of the soil surface. Soil pH is slightly basic (8.1) and the 
soils have relatively low natural fertility levels in terms of phosphorous, potassium, and nitrate 
nitrogen. Sodium contents are generally low. Most of the soil within this landtype has a poor to fair 
reclamation potential with coarse fragment content, clay content, droughtiness, and extreme shallow 
topsoil depths providing the greatest impediment to reclamation success. Site specific locations of 
selenium rich soils are preseni, but cover small areas within this landtype. 


Badlands 


This landtype covers the third largest portion of the project area, five percent or 618 acres. This 
landtype correiates with the badiands cover type described in the Vegetation Section. There is a 
general lack of either woody or herbaceous plant growth associated with these soils. Slope 
gradients range from flat to moderately sloping to strongly sloping (20 to 100 percent). Soils in this 
landtype are very shallow over a shale parent material. Dominant soil texture ranges from silty Clay 
to clay. Soil colors are typically vivid and range from reddish brown to strong brown to olive gray. 
Soil permeability is very siow, runoff potential very high, and wind and water erosion potential low 
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and moderate, respectively. The soils are moderately-well drained and do not have a water table 
within 6 feet of the soil surface. Soil pH is sliglitly basic (8.1 to 8.4) and the soils have very iow 
natural fertility levels in terms of phosphorous, potassium, and nitrate nitrogen. Sodium contents are 
generaliy high. Soils within this landtype have a very poor reciamation potential with high clay 
content, droughtiness, and shallow topsoil depths providing the greatest impediment to reclamation 
success. Site specific locations of selenium nich soils are present, but cover small areas within this 
landtype. 


Alluvial Bottomliands 


This landtype covers the smallest portion of the project area, two percent or 247 acres. This landtype 
correlates with the mixed desert scrub, wet meadow, and riparian forest and scrub vegetal cover 
types described in the Vegetation Section. Slope gradients are generally flat to slightly sloping (0 
to 10 percent). Soils in this landtype are generally deep and were derived from aliuvial deposits 
along streams. Dominant soil texture ranges from fine sandy loam to silty clay loam at the surface 
to sandy clay loam and sandy clay at depth. Soil colors were typically very dark brown to dark 
yellowish brown at the surface and dark yellowish brown to light olive brown below. Soil permeability 
is generally moderate to moderately rapid, runoff potential low to moderate, and wind and water 
erosion potential low and moderate, respectively. The soils are moderate to moderately-well drained 
and, depending on tocation may have a water table within 6 feet of the soil surface. Soil pH is 
neutral to slightly basic (7.5 to 8.1) and the soils have relatively low natural fertility levels in terms 
of phosphorous and potassium, but nitrogen levels are generally adequate due to high productivity 
rates associated with more favorable water relations. Sodium contents are generally low, but may 
be elevated in areas of clay deposits. Most of the soil within this landtype has fair to good 
reclamation potential with clay content and saturation providing the greatest impediment to 
reclamation success. These soils currelate with natural drainage ways and floodways of perennial 
and intermittent streams as well as the alluvial bottomiands of the Little Snake River. Flood irrigation 
for hay crop production is extensive on the Little Snake River alluvial bottomlands. A small portion 
of this landtype qualifies as jurisdictional wetland under Section 404 of the Federal Clean Water Act. 
Such areas have periodic flooding, surface inundation, and/or saturation sufficient to provide natural 


wetland hydrology. 
3.3.2.3 Existing Soil Disturbances 


The South Baggs area is not pristine; many off-road vehicle tracks created by past livestock 
management activities, recreationists, and mining and mineral exploration activities exist in 
combination with developed roads for oil and gas development as well as Carbon County Road 700. 
Chapter 2 discusses the amount and nature of existing disturbances within the South Baggs project 
area. Review of BLM in-house aerial photographs (dated 1994) and topographic quadrangle maps, 
as well as field inspection was used to estimate the area of existing disturbance in the project area. 
Currently, approximately 2.2 percent or 275 acres of the 12,352-acre project area has been disturbed 
by a variety of activities. Of this total, 85 acres are comprised of roads (68 acres of improved gravel, 
13 acres of unimproved dirt, 2n¢ 4 acres of trails), 45 acres of pipelines, 62 acres of well sites, three 
acres of ancillary facilities (compressor site and meter station), and approximately 80 acres of 
uranium mining activity. This total area of disturbance is in various stages of reclamation and 
revegetation either due to human or natural stabilization. Of the total area of disturbance, 
approximately 60 percent, or 165 acres, has been effectively revegetated including the 80 acres of 
reclaimed mine lands. The balance of disturbance, 110 acres, either is occupied by currently-used 
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facilities or in inadequate stages of reclamation. 


Although the total area cf disturbance is in varying stages of rehabilitation and revegetation, such 
disturbance has contributed to accelerated erosion in the project area. Erosion cannot be accurately 
estimated due to the highly dynamic factors involved (e.g., slope gradients, reclamation, soil type, 
vegetal cover, transient nature of revegetation, etc.). However, the Unified Soil Loss Equation 
(USLE) can be used to estimate general magnitudes of erosion resulting from the existing 
disturbance. Erosion estimates were made for this project following Grah (1989), Israelsen et al. 
(1980), USDA-FS (1980), and Wischmeier and Smith (1965). Using these procedures as 
summarized in Appendix B, baseline or natural erosion in the project area is approximately 1.5 
tons/acre/year or 15,846 tons/year. Assuming incomplete revegetation, accelerated erosion from 
existing disturbances (275 acres) is approximately 5 tons per acre per year, or 1,375 tons per year. 
This represents an approximate increase in erosion of nine percent over baseline or natural 
conditions. This represents a worse-case estimate; the true natural baseline erosion rates are likely 
less than the value presented here. Most of the eroded soil is contained on-site and is not 
transported off-site to streams due to low overland flow transport efficiencies (i.e., less than 10 
percent). The cumulative effect of existing disturbance combined with proposed and future 
disturbance is discussed in greater detail in Chapter 4. 


Livestock grazing has contributed to the level of disturbance described above through removal of 
vegetal cover and soil compaction. These factors contribute to increased erosion above the natural 
baseline rate. Not enough is knowr about the intensity of grazing experienced by the project area 
to predict an increase in soil erosion as accomplished above for other disturbances. However, 
erosion increases attributable to livestock grazing are well below the estimate provided previously 
in this discussion. 


3.4 WATER RESOURCES 


Water resources in the project area include both surface water and groundwater. Surface water 
includes the intermittent Red Creek and several named ephemeral streams including Poison Draw, 
Garrish Draw, and Devil's Canyon and numerous unnamed ephemeral channels as well as several 
human-created ponds. There are no named springs, however there is a small area of seepage in 
the Red Creek drainage within the project area. The Little Snake River is the most important surface 
water resource in the general vicinity of the project area, but falls immediately outside the southem 
and eastern boundary of the project project area. Groundwater resources include free water 
contained within relatively shallow aquifers that are or could be utilized for culinary, agricultural, and 
industrial purposes. The occurrence and distribution of water resources in the project area are 
dependent on climate, soils, and structural geology (discussed previously in the Geology Section 
3.1). 


3.4.1 Precipitation and Climate 


Climatological data from the Rawlins and Dixon stations is most relevant to the characterization of 
water resources in the South Baggs project area. 


Climate. The South Baggs project area occurs in a continental dry, cold-temperate-boreal climate 
(Trewartha 1968). This climate is primarily characterized by a deficiency of precipitation (i.e., 
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evaporation exceeds precipitation). The area generally has cold temperatures where fewer than eight 
months have an average temperature greater than 50° F with hot summer days and cool summer 
nights, but bitterly cold winters. The closest comprehensive recording weather station to the project 
area in Wyoming is in Rawlins and is maintained by the USDT Federal Aviation Administration 
(FAA)(ID #7533) (Martner 1986). However, climatological data is also gathered at Dixon (Ste. 
#2610). 


Temperature. The average annual temperature is 42.2° F at Rawlins and 41.3° F at Dixon. The 
average daily low and high temperatures in January are 6° F and 30° F, respectively. in contrast, the 
average daily low and high temperatures in July are 48° F and 84° F, respectively. On the average, 
the hottest day occurs on July 15 (79.3° F) and the coldest day on January 8 (14.1° F). The average 
number of days per year with a minimum temperature at or below 32° F is 225 days. 


Precipitation. Average precipitation is expected to be approximately 10 inches in the project area 
with Rawlins and Dixon having an average of 8.94 inches and 11.23 inches, respectively. 
Precipitation is generally evenly distributed over the year with peaks in May and October. The 
majority of precipitation falls as rain from frontal systems and thunderstorms. in regard to intensity 
of rainfall events, the 50-year, 24-hour precipitation rate is 2.2 inches. Average annual snowfall is 
approximately 78 inches. Due to the effect of ablation and snow drifting, a discontinuous snow cover 


is usually present during the winter. 


Other Climate Characteristics. Mean annual evaporation ranges from 45 inches (lake) to 70 inches 
(pan) and potential evaporation is 21 inches as compared to the mean annual precipitation of 8.94 
inches (Martner 1986). This gives an annual deficit of approximately 12 inches. The prevailing wind 
is from the west and southwest at an average of 14.3 miles per hour. Violent weather is relatively 
common in the area; thunderstorms occur an average of 30 days per year, and hail an average of 
three days per year. A total of eight tomados have been reported in the area since records have 
been kept at the Rawiins station. These meteorological and climatological characteristics of the 
project area combine to produce a predominantly dry climate where evaporation exceeds 
precipitation. 


3.4.2 Surface Water 


3.4.2.1 Quantity 


Surface water is relatively rare or infrequent within the project area. Numerous stream channels 
occur within the South Baggs project area but the vast majority of the channels are ephemeral (i.e., 
Carry water in direct response to precipitation events only). Of the major named channels in the 
project area, only Red Creek is considered intermittent. All other named and unnamed channels 
exhibit an ephemeral flow class. The South Baggs project area falls totally within the Little Snake 
River drainage basin (USGS Basin #14050003) and the Red Creek sub-basin (#071). All surface 
water is transported to the Little Snake River down several tributary streams including Red Creek, 
Poison Draw, Garrish Draw, and several unnamed tributaries in the southeast and southwest 
portions of the project area. There are no internally drained areas in the project area. The Little 
Snake River is a tributary to the Yampa, Green, and Colorado rivers and ultimately drains into the 
Pacific Ocean. 
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Flow within the stream channels in the project area correlates directly with precipitation; surface 
runoff occurs during spring and early summer as a result of snowmelt and rainfall (Lowham et al. 
1985). Except for Red Creek, streams receive little to no support from groundwater discharge; thus, 
there are extended periods where drainages contain no flows. All of the active stream channels in 
the South Baggs project area, except Red Creek, exhibit ephemeral flow during high-intensity, short- 


Most of the project area has soils with relatively high infiltration and permeability rates. Therefore, 
little surface runoff is generated during most low intensity precipitation events with most excess 
surface moisture infiltrating the soil surface and percolating to depths well below stream channels. 
The Wyoming Water Atlas (Wyoming WRDS 1990) indicates that surface water yield from 
watersheds in the vicinity of the project area ranges from 0.5 to 2.0 inches per year. This is in 
contrast to mean annual precipitation of approximately 9 to 11 inches. Therefore, the vast majority 
of free water reaching the soil surface either is evapotranspired back to the atmosphere or infiltrates 
and percolates to the watertable with only a small portion of precipitation running off on the soil 
surface. The exception to this generalization occurs in the steeply sloping areas where consolidated 
sandstone, shale, and clays are exposed. These surfaces have very slow infiltration rates which, 
combined with steep slopes, can produce rapid stream flow response to precipitation events. In 
addition, the incidence of surface runoff generation is greater from disturbed areas such as roads, 
drili/well sites, etc., where the vegetation has been removed, topsoil graded, and subsoils 
compacted. Thus, increased surface runoff likely occurs on the 275 acres of existing disturbance 
in the project area. 


High infiltration and permeability rates of soils in the project area restrict the soil's suitability for 
unlined reserve pits. As discussed in greater detail in Chapter 4, Environmental Consequences, soils 
with high permeability rates can lead to reserve pit seepage and possible contamination of surface 
and groundwater if such pits are unlined. 


As indicated previously, most channels exhibit only ephemeral flow from direct precipitation 
associated primarily with high intensity, short duration, summer thunderstorms. Such events are 
highly erratic in time and space in the project area. Surface runoff generation may be insufficient in 
many watersheds to produce frequent enough stream flow for an active channel to be maintained. 
in other words, most of the drainages in the project area are more accurately described as vegetated 
swales, lacking active channels that are characterized as having mineral beds and observable 
fluviogeomorphic characteristics such as channel beds, bars, point bars, active floodplains, etc. 
Even though annual watershed yield is quite low as described above, this runoff may occur over a 
short period of time with sufficient concentrated water to develop stream channels. Given a specific 
stream, a channel may intergrade between an active channel and a vegetated swale. 


There are no USGS surface water gaging stations in the project area. The closest gages are located 
on Muddy Creek near Baggs (discontinuous data) and on the Little Snake River near Dixon 
(discontinuous data). Muddy Creek has an approxiniate average discharge of eight cfs. Maximum 
instantaneous and minimum daily recorded flows were 738 cfs and no flow, respectively. Given the 
relatively dry climate of the project area and lack of well established active channels, mean annual 
runoff (or watershed yield) is relatively low at less than 0.5 in/year, or about five percent of the total 
annual precipitation (Wyoming Water Research Center 1990). 
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Although the Little Snake River does not occur within the immediate project area, this surface water 
body is a very important and significant resource and is worthy of characterization in the context of 
this EIS. As previously indicated, all surface drainage within the project area flows into the Little 
Snake River. The Little Snake River is a major perennial tributary of the Yampa River and arises in 
the Park Range of southern Wyoming and northem Colorado. Its drainage area above the gage at 
Dixon is approximately 988 square miles. Substantial irrigation diversions occur above and below 
the gage which greatly effects the natural flow of the nver. Annual peak flows generally occur in iate 
May through early and mid-June in response to snowmelt. Baseflows are reached in the fall and 
continue through March until low elevation snowmelt initiates the nsing limb of the hydrograph. An 
approximate maximum recorded peak discharge of 13,000 cfs occurred on May 16, 1984, while 
minimum flows of near 0.0 cfs occurs in late summer and early fall at the end of the irrigation 
season. 


Existing development and land use in the South Baggs project area has disturbed approximately 275 
acres or 2.2 percent of the total project area. As indicated in the Soils Section 3.3, native soils have 
a relatively sparse vegetal cover that has low effectiveness at detaining excess surface water. The 
existing level of disturbance has likely not resulted in a substantial increase in surface runoff rates 
given the character of the native soils. 


There are no natural lakes or ponds in the project area. There are approximately six ponds or small 
reservoirs distributed throughout the project area and include Paintbrush Reservoir and River Bottom 
Reservoir. These small detention basins were constructed either for livestock watering or contain 
produced water from the existing gas wells. The largest reservoir occurs in the southeast comer of 
the project area created by produced water from a gas well, and Covers approximately five acres. 
Water in this small reservoir appears to be perennial due to the constant flow of water produced from 
the well. This reservoir appears to provide an important source of water for wildlife and livestock. 
Few perennial springs or seeps occur in the project area. The only observed spring or seep occurs 
along the north bank of Red Creek. 


There are approximately six surface water rights in the project area. Three of these are for stock 
watering reservoirs, two associated with imgation on the Little Snake River bottomiands, and two 
associated with unidentified uses. 


Executive Order 11988 requires federal agencies to make decisions in a manner that promote 
avoidance of adverse impacts and reduce the risk of property loss and human safety due to 
floodplains development/modification and preserves the natural and beneficial values of floodplains. 
Based on field inspection of the project area, few if any of the drainage channels in the project area 
have active floodplains associated with their channels. This is due to the ephemeral and erratic 
nature of surface runoff where channel forming processes are not consistent enough to form active 
floodplains (in the fluviogeomorphic sense) and/or the drainages are vegetated swales with no 
mineral channel beds exposed. However, all channels, either active or vegetated, transport excess 
surface water and therefore, have floodways (in the fluviogeomorphic sense). Of the streams in the 
project area, only Red Creek exhibits a floodplain associated with its channel. No Federal 
Emergency Management Act (FEMA) mapping has been accomplished within the area to identify 
floodplains or designate flood hazard areas. The southern boundary of the project area, however, 
borders the upper levels of the Little Snake River alluvial bottomlands. The boundary occurs on 
upper terrace levels approximately 15 to 20 feet above the ordinary high water mark of the river, and 
therefore, well out of the area flooded by a 100-year event. Flooding generally occurs in response 
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to high intensity, localized storms. Such storms initiate most of the floodwater damage, surface 
erosion, arroyo formation, and sediment deposition in and and semi-and environments (Branson et 
al. 1981). 


3.4.2.2 Quality 


Surface water quality changes are seasonal and are deper.dent on the magnitude and source of 
discharge. In semiarid regions, surface waters typically have a relatively high concentration of 
dissolved-solids. In general, surface water, when present in the South Baggs project area not 
including the Little Snake River, is expected to be of poor to very poor quality for culinary and 
industrial uses due to high turbidity, suspended solids, and dissolved solids. Point pollution sources 
have not been documented in the South Baggs project area. if point sources have occurred, they 
probably were accidental and are of limited areal extent and short duation. The primary non-point 
pollution source is natural erosion of geologic units which are easily eroded. Grazing, oil and gas 
development and mining developments, and poor road construction may further increase the 
naturally high erosion rates described in the Soils Section (Section 3.3.2). Approximately 275 acres 
or 2.2 percent of the total project area is in various stages of disturbance. This disturbance may 
contribute to non-point pollution of surface waters. 


information developed by the USDI-BLM (1994b) pursuant to the Colorado River Basin Salinity 
Control Initiative, suggests that baseline or natural sediment may be produced or delivered to a point 
along the stream channel at an approximate rate as high as 0.35 acre-feet per square mile per year 
in the South Baggs project area. This volume equates to approximately 0.006 inches per year or 1.4 
tons per acre per year of sediment production. These rates are indicative of the trend towards 
channel degradation. in other words, most of this sediment originates from channel erosion as 
compared to sediment inflow from soil erosion on the land surface. USDI-BLM (1994b) also 
developed information on salinity levels within the project area. This information indicates that most 
of the project area has moderate salinity levels. 


As indicated previously, there are no continuously recording gaging stations within the project area. 
Various agencies have collected miscellaneous surface water samples for water quality analysis. 
The USDI-BLM (1994c) has accumulated all available surface water quality data in the vicinity of the 
project area. The discontinuous data suggest the following water quality conditions in the project 
area. Water temperature is relatively high (>20°F), dissolved oxygen is moderate to high (9 
milligrams per liter (mg/l); conductivity is high (>2,000 to 5,000 mmhos/cm); pH is moderate to high 
(7 to 10); turbidity is low to moderate (10 to 900 NTU); cations are moderate to high (potassium two 
to 160 mg/l; sodium is 10 to 4,500 mg/l; carbonates are moderate (1.0 to 700 mg/l); chioride is 
moderate (5.0 to 6,600 mg/l); sulfate is moderate to high (50 to 4,100 mg/l); total hardness is 
moderate to high (40 to 990 mg/l); total alkalinity is moderate to high (100 to 2,890 mg/1); and total 
dissolved solids are high (200 to 12,800 mg/l). Fecal and streptococcus bacteria were present in 
many samples. This data suggests that surface water quality is not suitable for culinary uses and 
marginally suited for livestock and industrial uses. 


The nearest USGS stations for which water quality data are available are located on Separation 
Creek (Lowham et al. 1985) and the Little Snake River (Driver et al. 1984, USGS 1992). Numerous 
miscellaneous water quality samples were obtained from varying locations outside the project area 
as part of the Separation Creek Study (Larson and Zimmerman 1981). Water in Separation Creek 
tends to be slightly to highly alkaline. The average pH value was 8. Total phosphorous concentration 
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averaged 0.16 mg/i, wiuch is slightly above the EPA cnitenon for stream protection (0.1 mg/l) and 
the EPA criterion to protect lakes and reservoirs (0.05 mg/l). Separation Creek, similar to many 
streams in the project area, carries and deposits sediments to the center of the basin. Suspended 
sediments are predominantly comprised of clay (68 percent) and silt (32 percent). Separation Creek 
had an average suspended sediment concentration of 506 mg/l. 


The Little Snake River provides an indication of downstream transport and mixing of surface waters 
from the project area and similar areas. Water quality in the Little Snake River below Baggs had a 
low average dissolved solids concentration and which ranged from 10 to 500 mg/l. This value is 
Committee 1968). The average alkalinity concentration of the water (an indication of acid buffering 
capacity) ranged from 0 to 200 mg/l as calcium carbonate. The water ranged from 0 to 1,000 ,.g/! 
in iron concentration. The EPA recommends iron concentration not to exceed 300 ,.g/I for dornestic 
supplies and not more than 1,000 ,g/l for freshwater aquatic life. Recoverable manganese 
concentrations ranged between 51 to 100 g/l; EPA recommends 50 ,g/l as the maximum 
concentration for domestic water with a range of 1.5 to over 1,000 mg/I for freshwater aquatic life. 
Selenium has been identified by the BLM to be a problem within the Little Snake River basin. 


The Wyoming Department of Environmental Quality (WDEQ 1990) has classified surface water 
resources according to quality and degree of protection. Four classes are identified including the 
following: 


Ciass 1. Surface waters in which no further water quality degradation by point source discharges 
other than from dams will be allowed. Nonpoint sources of pollution shall be controlled with 
appropriate best management practices. Considerations employed during the designation of these 
waters include water quality, aesthetic, scenic, recreational, ecological, agricultural, geological, the 


presence of significant quantities of developable water, and other values of present and future 
benefit to people. 


Class 2. Surface waters other than Ciass 1 determined to be presently supporting game fish or have 
the hydrologic and natural water quality potential to support game fish, or include nursery areas or 
food sources for game fish. 


Class 3. Surface waters other than Class 1 which are determined to be presently supporting non- 
game fish only, or have the hydrologic and natural water quality potential to support non-game fish 
only, or include nursery areas or food sources for non-game fish only. 


Class 4. Surface waters other than Class 1 which are determined to not have the hydrologic or 
natural water quality potential to support fish. 


Red Creek has been designated a Class 3 stream. North Prong Red Wash has been designated 
a Class 4. The Little Snake River has been designated a Class 2. All other streams in the project 
area are undesignated and by default take on the classification of the first stream they run into. In 
this case most of these streams flow directly into the Little Snake River; however, their flow regime 
and quality are more consistent with a Class 3 or 4 designation. 


The WGFOD has also classified surface waters in regard to the quality of fishery habitat and/or the 
importance of fisheries provided by the surface water bodies. All streams within the South Baggs 
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project area are Class 5 streams (incapable of supporting fish) (WWGFD 1991). Muddy Creek, located 
east of the project area is a Class 4 stream (low production trout waters/fishenes frequently of local 
importance, but generally incapable of sustaining substantial fishing pressure). The Little Snake 
River upstream of Dixon is Class 3 (important trout waters/fishenes of regional importance) and 
Class 4 below Dixon and adjacent to the project area (WGFD 1991, Collentine et al. 1981). 


3.4.2.3 Waters of the U.S. 


Most of the surface water features in the project area qualify as Waters of United States. Waters of 
the U.S. include the territorial seas; interstate waters; navigable waterways (such as lakes, rivers, 
and streams), special aquatic sites, and wetlands that are, have been, or could be used for travel, 
commerce, or industrial purposes; tributaries; and impoundments of such waters. All channels that 
carry surface flows and that show signs of active water movement are waters of the U.S. Similarly, 
all open bodies of water (except ponds and lakes created on upland sites and used exclusively for 
agricultural and industrial activities or aesthetic amenities) are waters of the U.S. (EPA 33 CFR § 
328.3(a)). Such areas are regulated by the EPA and Department of Army Corps of Engineers (COE). 
As described previously, many of the drainage channels identified on the USGS topographic maps 

are vegetated swales which are not considered to be waters of the U.S. by the COE. Any activity 
that involves discharge of dredge or fill material into or excavation of such areas is subject to 
regulation by the COE pursuant to Section 404 of the CWA. Activities that modify the morphology 
of stream channels are also subject to regulation by the State Engineer's Office of Wyoming. Special 
aquatic sites and wetlands are discussed in greater detail in the Vegetation Section 3.5. 


3.4.3 Groundwater 


The project area occurs in the Colorado Plateau and Wyoming Basin groundwater regions described 
by Heath (1984); the Upper Colorado River Basin groundwater region described by Freethey (1987); 
or Washakie Basin by Collentine et al. (1981), and Weider and McGreevy (1966). Groundwater 
resources include deep and shallow, confined and unconfined aquifers. Site-specific groundwater 
data for the project area is limited. Existing information comes primarily from oil and gas well records 
from the Wyoming Oil and Gas Conservation Commission, water-well records from the Wyoming 
State Engineer, and from the U.S. Geological Survey (Weigel 1987). Regional aquifer systems 
pertinent to the project area are discussed by Heath (1984), Freethey (1987), Driver et al. (1984), 
and Lowham et al. (1985). Basin-wide evaluations of hydrogeology specific to the project area have 
been investigated by Colientine et al. (1981). The most relevant hydrogeologic study specific to the 
project area is by Welder and McGreevy (1966). 


3.4.5.1 Location and Quantity 


Several rock units can be classified as water-bearing zones (aquifers) within the Washakie basin. 
They vary in thickness, potential well yields, and water quality. These aquifers are listed and 
described in Table 3-8. These aquifers include Quatemary deposits, the Tertiary Browns Park and 
Bridger formations, the Laney Shale Member of the Green River Formation, and the Wasatch and 
Fort Union Formation; the Upper Cretaceous Lance, Almond, and Frontier formations; the Lower 
Cretaceous Cloverly Formation; the Jurassic Sundance Formation and Nugget Sandstone; and the 
Paleozoic rocks. As indicated in Table 3-8, these aquifers are separated by confining layers. Yields 
vary but are generally low. The main aquifers in the South Baggs project area are Quatemary 
alluvium, the Tertiary units, and the Aimond Formation. The Quatemary alluvium and the Tertiary 
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Table 3-8. -Hydrostratigraphy of Southwest and South-central Wyoming, Including the Great Divide and Washakie Basins 








Sand and grave! deposits: fine-grained lake deposits produce poor yreids 
Used extensively in Litte Snake River valley and area north of Rawtins upit 
Wel yields generally < 30 gpm: springs south of Ferns Mtns fow up to 20 


gpm 
TransmissMty estimates from area east of Rock Spnngs upitt 168 to 560 


Permesobilites from area east of Rock Springs uplift from 21 to 62 gpa” 
TOS vary from 200 to > 60.000 rng/ 





Terdary 








North Park Formaton 


Minor aquifer, supplies excelent quality spnng water to Rawins 
Three wells yield 4 to 20 gpm 
Transmissiity estimates from 2 pump tests 150 and 1.000 gpa 
TOS generaity < SOO mo/ 





Browns Park Formaton 


0-1,200 


ejeeeniee 


Excellent aquifer with good interstital permeability, possible saturated zone 
870 ft thick 

Well yields range from 3 to 30 gpm 
TransmissMty estimates from 100 to 10.000 gpa 

Numerous springs maintain basefiow of streams south of tre Rawins area 
one spring flows 343 gpm 


TOS generally < 500 mo/ 





Bishop Conglomerate 


0-200 


Major aquifer in Rock Springs uplift area 
Absence of thick, saturated zones limits well yields. one well yeics 42 gom 
Good interstite’ permeability 





Uinta/Bndger 
Formatons (Washakie 
Form ) 


0-3, 200+ 


Reiatively impermeable unt with only one questionably identfied well and no 








Green River Formaton 
(including Tipton, 
Wilkins Peak. and 
Laney members) 





0-1, 500 





Laney Member wells yieic up to 200 gpm. other members relatvely 
impermeable and would produce low-yield wells 

Laney transmissivity range 110 to 300 gpd/—. permeability averages “0 
gpa 


TOS < 3.000 
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Table 3-8. Hydrostratigraphy of Southwest and South-centrai Wyoming, Including the Great Divide and Washakie Basins’ 
Continued. 


© Major aquifer, water-bearing sandstone lenses yield 5 to 250 gpm although 
most yield 30 to 50 gpm: possible yields of 500 gpm from thick, saturated 











Wels tapping the lower sands are artesian in some areas 
TransmiseMty estimates range from 150 to 10,000 gpa 
Porosity and permeability are 16 to 38 percent and 0.04 to 18 2 gpa’. 


respectively 
TDS generaty < 1,000 mgf but some over 3,000 moh 


Major aquifer in eastern Great Oride Basin 
Wel yields range from 1 to 157 gpm 
TransmissMty estimates from 29 to 3,157 goat 
Porosity at one of field was 15 to 25 percent 


TOS generally < 1,000 mp 
Major aquifer, especially around border of basins. discontnuous. isolated 
water-bearing zones 

Wel yield ranges from 3 to 300 gpm 








Battie Spnngs 0-4, 700 
Formaton 











Fort Union Formation 0-2, 700¢ 
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Mesozoic | Upper Lance Formation 0-4, 500¢ Minor aquifer, with well yields generally < 25 gom 

Cretaceous TranemiseMty estimates generally < 20 gpd/R. with some estmates up 
| around 150 to 200 gpd 

Oil field porosity 12 to 26 percent 

Oil feild permeability 0.007 to 8.2 gpa/t* 

TOS generaity from 1.000 to $.000 mo/ 


Minor equifer 
W..1 and spring yields not available 





Fox Hills Sandstone 0-400 


f 
i 
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| Table 3-8. Nydrestratignaphy of Southwest and South-central Wyoming, Including the Great Divide and Washakie Basins’ 
tinued. 






— —) 





Mesozoic | Upper Lewis Shale 0-2, 700+ ®@ Constricting layer mostly of impermeable shale but scattered sandstone lenses 
Cretaceous may be capable of yielding stock water supplies 
@ Porosity ranges from 6 to 24 percent 
@ Permeability ranges from 0.002 to 0.9 gpd/f? 
@ Transmissivity ranges from 0.03 to 50 gpd/ft 
Mesaverde Formation 0-2, 2,800 @ Major aquifer with maximum well yield of 470 gpm from Rock Spnngs 
(includes Blair, Rock Formation; most yield less than 100 gpm 
Springs, Encson and @ Transmissivity estimates generally < 3,000 gpd/ft and much lower in the 
Almond formations) Aimond Formation 
| Porosity ranges from 8 to 26 percent 


6 
@ Encson Formation is best water source near Rock Spnngs uplift 

@ TDS range from 500 to over 50,000 mg/ (below 1.000 mg/ only at outcrops) 
® 

e 


Major regional constricting layer throughout area west of Rawiins upirft 





Baxter Shale (incluces 2,000-5,000+ 
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Cody and Steele Thin sandstone beds may yield small quantities of water, but high TOS 
shales and Niobrara concentrations likely 
Form.) 
Frontier Formation 190-900+ @ Productive aquifer, yields range from 1 to > 100 gprn 
@ Transmissivity estimates 15,000 to 20,000 gpd/ft for water well pump tests 
however, generally < 100 gpd/ft for drill stem tests, wth maximum of 6 500 
gpah 
| @ TOS range from 500 to 60.000 mg/ (<1.500 mg/ in near outcrops) 
Lower Mowry Shale 150-525 @ Regional constricting layer, well and spring data not available 
Cretaceous 
Thermopolis Shale 20-235 @ Leaky confining unit; water produces from Muddy Sandstone Member in 
(includes Muddy northeast Great Divide Basin 
| Sandstone Member) © Well and spring data not available 
| Cloverty Formation 45-240 @ Major aquifer which crops out on Rawiins uplift, deeply buned over most of 
area 








@ Well yields range from 25 to > 120 gpm 


@ Transmissivity estimates range from 1 to 1,700 gpd/R (combined water well 
and drill stern) 


! 
| 
| e TOS from 200 to 60,000 ma/ (<1,500 ma/ in near outcrops) 
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| Table 3-8. 


Upper Jurassic 


Morrison Formation 





Hydrostratigraphy of Southwest and South-central Wyoming, Including the Great Divide and Washakie Basins’ 
Continued. 





Confining unit 
Well and spring data not available 





Sundance Formation 


Artesian flow to several wells in Rawiins area 

Well yields between 27 and 35 gpm 

Transmissivity ranges from 12 to 3,500 gpd/ft 

TDS range from 1,100 to 40,000 mg/ (<1,500 mg/ in near outcrops) 





Lower Jurassic- 
Upper Tnassic 


Nugget Sandstone 


0-650+ 


Well yield data limited but range from 35 to 200 gpm 
Maximum transmissmty from drill stem tests 2,166 gpd/ft 
TOS range from 1,100 to 40.000 mg/ (<1,500 mg/ in near outcrops) 





Triassi 


Chugwater Formation 


900-1, 500+ 





Confining unit_ hydrologic data not available 





Mesozoic/ 
Paleozoic 


Lower Tnassic- 
Permian 


Phosphoria Formation 


170-460 





Water-bearing capabilities poorly known: probably poor due to low 
permeability of rock units 
TOS generally between 5,000 to 10,000 mg/ 





Paleozoic 


Permian- 
Pennsytvanian 


Tensleep Formation 


0-840+ 


important water-bearing zone; well yields range from 24 to 400 gom 
One spring flows 200 gpm in Rawins area 

Transmissivity generally low, range 1 to 374 gpd/ft 

TOS generally > 3,000 mg/ 





Amsden Formation 


0-260+ 


data not available; unit probably has poor water-bearing 
potential due i» predominance of fine-grained sediments 
TOS generally > 10,000 mg/ 





Madison Limestone 


5-325+ 


Major aquifer, excellent secondary permeability development due to 
channeling, caverns, and fractures 


highly 
TDS range from 1,000 to >10,000 mg/ 





Cambnan 


Undifferentiated 


0-800+ 


Major water-bearing zone, especially near Rawins 

Well yields between 4 and 250 gpm 

TransmissMty data are suspect 

TDS generally <1,000 mg/ but some areas with 5.000 to 10.000 mg/ 








Precambnan 














unknown 








Frequently used aquifer in northwestern corner of Great Dide Basin 
near South Pass City 

Well yields typically range from 10 to 20 gpm 

Reported transmissivities are < 1,000 gpd/ft 


Generally high permeability in fractured and weathered zone in upper 
200 ft of unit 


‘ . Adapted from Collentine et al. (1981), additional sources include Lowham et al. (1985), Heath (1984), and Freethey (1987). 
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units are the only aquifers that are exposed at the surface in the project area. 


Quatemary alluvium contains units in unconsolidated sand and gravels interbedded with lake and 
wind-blown sediments. These deposits occur in limited, scattered areas within the South Baggs 
project area, particularly along Red Creek and along the margins of the Little Snake River. In general, 
well yields are less than 20 gallons per minute (gpm), but locally may be much greater in specific 
locations particularly along the Little Snake River. 


Water-bearing units in the Tertiary rocks include sandstones of the Fort Union and Wasatch 
formations, sandstone and conglomerate of the Battle Springs Formation, and sandstone of the 
Laney Member of the Green River Formation. Groundwater discharge from these units may occur 
as seeps and springs in outcrop areas; however, during field reconnaissance no such areas were 
found. Well depths in the aquifers range from 50 to more than 3,800 feet. Well yields range from five 
to 300 gpm. Aquifer recharge results from infiltration of precipitation (direct rainfall, overiand flow, 
and snow melt) in the upland areas between the streams and by upward and/or downward leakage 
against confining beds. The estimated recharge rate for the area ranges from 0.01 to two inches per 
year (Heath 1984). This rate is low due to the low amount of precipitation and the presence of 
confining beds, which hinder the downward movement of water. Groundwater movement is normally 
toward the center of the structural basins. However, some data indicate discharge across the 
western boundary of the Washakie Basin into the Green River Basin and cross the southerm 
boundary of the Washakie Basin into the Sand Wash Basin in Colorado (Collentine et al. 1981). 


There are six groundwater permits and associated water rights in the project area based on a recent 
database inquiry to the Wyoming State Engineer's Office (February 1996). Two of these rights have 
been canceled, three have been abandoned, and only one owned by the BLM (Baggs Artesian Well 
Index #396) is currently active. There are numerous existing oil and gas wells in the project area as 
described in Chapter 2. Apparently none of these are permitted for groundwater rights as of 
February 1996. 


3.4.3.2 Quality 


Groundwater quality is related to the depth of the aquifers and the rock type. Groundwater quality 
is variable in the South Baggs project area. Total dissolved solids concentration (TDS), an indicator 
of salinity, is generally less than 1,000 mg/l (considered fresh), but in some areas may be greater 
than 2,000 mg/l (slightly saline to saline). The TDS is usually higher when the aquifer is interbedded 
with lake deposits that contain evaporite minerals. Dissolved ions are primarily calcium, sodium, and 
bicarbonate. Shallow waters from all members of the Tertiary aquifer system generally have <3,000 
mg/I TDS. A spring northeast of the project area had 57,000 mg/l TDS (briny) (Sec. S T18N:R9OW). 
The Battle Springs and Wasatch formations typically contain less than <1,000 mg/l TDS, with 
calcium, sodium, sulfate, and bicarbonate the predominant ions. 


Concentrations of several ions of groundwater in the South Baggs area likely exceed drinking water 
standards (Collentine et al. 1981) based on water quality listed in WDEQ (1990). Fluoride 
concentration in a sample from the Laney Member of the Green River Formation southwest of 
Wamsutter was 2.3 mg/l. Fiuoride concentration in the Quatemary alluvium, Wasatch Formation, and 
Mesaverde Group ranged from 2.3 to 7.9 mg/l. Exceedances for primary drinking water standards 
have been recorded for chromium within the Wasatch Formation (Sec. 25, T23N:R96W), Frontier 
Formation (Sec. 15, T13N:R87W), and Cambrian aquifer (Sec. 10, T21N:R87W); for lead in the Fort 
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Union Formation (Sec. 11, T21N:R89W) and Frontier Formation (Sec. 15, T13N:R87W); and for 
cadmium in the Almond Formation (Sec. 27, T13N:R90W). Few water sources in the area meet the 
secondary drinking water standards for sulfate, chlonde, or TDS. However, Driver et al. (1984) 
indicate that trace elements are generally below standards for drinking water within the Washakie 
Basin. Selenium problems are local in nature. Groundwater quality in the project area is generally 
sufficient for oil and gas well drilling. 


The confining beds slow the movement of water, and hence, movement of potential contaminants 
between aquifers. Although there is some downward movement of the water from the surface units, 
most of the groundwater movement, if any, is upward from the deeper aquifers to the sha'iower 
aquifers. Concems have been raised for several gas field projects in southwest Wyoming regarding 
groundwater quality degradation due to the piercing of confining layers and vertical and horizontal 
migration and mixing of water of variable qualities. Data suggesting this is a current problem in the 
South Baggs project area are not available. improperly completed injection wells could be a potential 
source of contamination. 


3.4.3.3 Development/Use of Groundwater Resources 


The majority of the groundwater in the vicinity of the South Baggs area is obtained from Tertiary 
units. Total estimated use in the Washakie Basin is between 80,000 to 89,000 acre-feet/year 
(Collentine et al. 1981). Table 3-9 shows the relative amount of groundwater use in the general 
vicinity of the project area. industry uses 46,000 ac-ft/yr (25,000 ac-fi/yr for power plant cooling and 
21,000 ac-fi/yr evenly divided between petroleum, coal, and uranium industries). Agriculture uses 
from 31,000 to 39,000 ac-ft/yr for irrigation and stock watering. Domestic use is 3,000 to 3,600 ac- 


ftlyr. 


Table 3-9. Summary of Approximate Water Use in the General Vicinity of the South Baggs 
Project Area‘. 




















* Source: Collentine et al. (1981) 


Regional groundwater development has been negiigible but locally has affected some aquifers. For 
example, water levels for the Mesaverde Group as measured near Rock Springs, Wyoming between 
1946 to 1986 have declined and more-or-less “stabilized.” Water level changes have ranged from 
nearly +2 feet to approximately -3.2 feet (Freethey 1987). 
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3.5 VEGETATION AND WETLANDS 
3.5.1 General Vegetation 


Vegetation in the project area is typical of the semi-arid Wyoming Basin floristic region, where 
precipitation and soil parent material are controlling factors for plant composition. Vegetation often 
appears sparse. Seven cover types are present in the project area: mixed desert shrub, juniper 
woodland, badiands, disturbed land, wetlands (including marsh and subirngated wet meadow), 
riverine and open water, and riparian scrub/forest, as described in detail in the Soils, Water 
Resources, and Vegetation Technical Report (Grah 1996). This description of vegetation resources 
in the project area is based on field reconnaissance accomplished in October 1995 and June 1996. 


The mixed desert shrub cover type covers the largest portion of the project area, 75 percent or 9,264 
acres. This cover type has a sparse to dense cover of droughi-tolerant shrubs over a herbaceous 
groundcover of forbs and grasses. Cryptogamic crusts are also present on the surface of the soil. 
This cover type exhibits three phases including: (1) areas dominated by sagebrush (Artemisia spp.), 
(2) areas dominated by salt-tolerant shrubs such as black greasewood (Sarcobatus vermiculatus) 
and saltbush (Atriplex spp.), and (3) discontinuous areas devoid of woody shrubs, but with the same 
herbaceous groundcover characteristic of shrub covered areas. Sagebrush-dominated areas are 
the most common phase of this cover type. Common herbaceous groundcover species include 
westem wheatgrass (Agropyron smithii), bluebunch wheatgrass (A. spicatum), indian ricegrass 
(Oryzopsis hymenoides}, Saridberg bluegrass (Poa secunda), neediegrass (Stipa spp.), common 
yarrow (Achillea millefolium), indian paintbrush (Castilleja spp.), buckwheat (Eniogonum spp.), lupine 
(Lupinus spp.), and phliox (Phiox spp.). This cover type is transitional with all other cover types. 


Juniper woodland is the next most common cover type in the project area comprising approximately 
16 percent or 1,976 acres of the project area. This cover type is very similar to the mixed desert 
shrub, but has a sparse to moderate cover of small juniper (Juniperus spp.) trees over the typical 
mixed desert shrub vegetation. This cover type is transitional with the mixed desert shrub and 
badland cover types. 


Badlands cover approximately five percent or 618 acres of the project area. This cover type has a 
very sparse vegetal cover consisting of mat saltbush (Atnplex corrugated), Indian ricegrass, 
greasewood, stemiess goldenweed (Haplopappus acaulis), and foliose lichens. This cover type is 
transitional with the mixed desert shrub and juniper woodland cover types. 


Disturbed land covers approximately 275 acres or 2 percent of the project area. Most of this 
disturbance has occurred in the mixed desert shrub cover type with smaller amounts in the juniper 
woodland and badiand cover types. These areas have altered vegetative structure and composition 
and in some areas are actively eroding. Although weed invasion was determined io not be a 
problem in the project area, where exotic plant species and other weeds do occur, they occur in this 
cover type. Noxious weeds are discussed in greater detail in a subsequent section. 


Wetlands including artificially irrigated meadows, naturally subirrigated wet meadow, and marsh 
cover approximately 195 acres, or 1.6 percent of the project area. The only jurisdictional wetland 
areas occur along Red Creek in the northwest portion of the project area. The wetlands are 
comprised of subirrigated wet meadow and marsh. The wet meadow areas are covered by such 
species as Baltic rush (Juncus balticus), foxtail barley (Hordeum jubatum), alkali cordgrass (Spartina 
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spp.), redtop (Agrostis stolonifera), and American liconce (Giycorrhiza lepidota). Soils are saturated 
to their surface for a portion of the growing season but are not inundated for long periods. The 
marsh cover type occurs in discrete patches within the wet nveadow cover type and is dominated 
by saitmarsh bulrush (Scirpus manttimus), creeping spikerush (Eleochans palustris), and common 
reed (Phragmites australis). Marsh areas are inundated for a large portion of the growing season 
and have saturated soils throughout the growing season. 


The riverine/open water cover type includes natural stream courses with mineral channels as well 
as human-created water impoundments. Such areas cover less than one percent of the project area 
or approximately 10 acres. Except for Red Creek, stream channels in the project area are 
ephemeral and do not provide sufficient hydrology for wetlands to develop. Wetland vegetation may 
develop around the margin of water impoundments but ere generally not jurisdictional pursuant to 
the CWA. 


Riparian forest and scrub covers less than one percent of the project area or 14 acres. Two patches 
of such vegetation dominated by cottonwood (Populus spp.) and willow (Salix spp.) are present 
do not experience wetland hydrology or exhibit hydric soils. 


Based on field reconnaissance, weed invasion and establishment is minimal within the project area 
along roads and pipelines as well as at well sites and other areas of disturbance. The State of 
Wyoming has identified 22 noxious weeds (Table 3-10); however, not all may occur in every county. 
In addition to these species, Carbon County includes Geyer larkspur (De/phinium geyen) (Carbon 
County Weed & Pest District 1994, 1998). Of these species, only Hoary cress (Whitetop) was 
identified in disturbances associated with recent road and drill site construction. Most disturbances 
have exotic species present (i.e., cheatgrass (Bromus tectorum)), but few are considered noxious. 
Areas away from disturbances were observed to have native assemblages of plants. 


Several common native and exotic poisonous plants that occur within the project area are halogeton 
(Halogeton glomeratus), milkvetch (Astragalus spp.) and locoweed (Oxytropis spp.). Other poisonous 
plants include larkspur (De/phinium spp.), horsebrush, greasewood, deathcamas (Zigadenus spp.), 
arrowgrass (Triglochin maritimum), tansy mustard (Descurainia pinnata), and cocklebur (Xanthium 
spp.). Most of these plants occur in the mixed desert shrub cover type; some occur in wet sites. 


3.5.2 Waters of the United States, including Wetlands 


Waters of the United States, including special aquatic sites and wetlands, represent unique and 
important resources within the project area, although they cover less than one percent of the project 
area. The COE, through the CWA Section 404(b)(1) guidelines and permitting process, has the 
administrative authority to regulate activities that involve excavation of or discharge of dredge/fill 
material into waters of the U.S. To be subject to regulation (i.e., jurisdiction) under the federal 
program, a wetland must have hydrophytic plants, hydric soils, and surface or subsurface water to 
support such plants and soils. Other administrative directives that involve wetlands protection on 
federally administered land include Executive Orders 11990 (wetland protection) and 11988 
(floodplain protection). 
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Table 3-10. Designated Noxious Weeds in Wyoming. 


yer _commontiame | 

































































_Agropyron repens Quackgrass 
Arctium minus Common burdock 
Cardaria Graba, C. pubescens Hoary cress, whitetop 
Carduus acanthoides Piumeless thistle 
Carduus nutans Musk thistle 
Centaurea diffusa Diffuse knapweed 
Centaurea maculnsa Spotted knapweed 
Centaurea repens Russian knapweed 
Chrysanthemum leucanthemum Ox-eye daisy 
Cirsium arvense Canada thistle 
Convolvulus arvensis Field bindweed 
Cynoglossum officinale Houndstongue 
Euphorbia esula Leafy spurge — 
Fraseria ciscolor Skeletonleaf bursage_ 
Isatis tinctoria Dyers woad 
Lepidium latifolium Perennial pepperweed 
Linana dalmatica Daimatian toadflax 
Linaria vulgaris Yellow toadflax 
Lythrum salicaria Purple loosestrife 
Onopordum acanthium Scotch thistle 
Sonchus arvensis Perennial sowthistle 
Tam wisk ramosissima 





Salt cedar 


Note - Three species, Common tansy, WildProso Millet, and Wild Oats, are considered as »oxious by the BLM 
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Potential wetland areas were initially identified using National Wetlands Inventory (NW!) maps 
produced by the U.S. Fish and Wildlife Service (FWS). Except for wet meadow areas located on the 
alluvial bottomiands of the Little Snake River in the easter and southwestem portions of the project 
area, most identified areas were small and scattered widely throughout the project area (Figure 3-3). 
These maps only indicate the potential occurrence and distribution of jurisdictional wetlands because 
(1) the scale of resolution is small (i.e., 1:24,000); (2) a different method was used to identify 
wetlands for the NWI maps than fo: ive 1987 COE manual (Environmental Laboratory 1987); and 
(3) very little ground truth verification of the NWI maps occurred. Approximately 5 sample points were 
located in various wetland areas in the South Baggs area to gather three-parameter data required 
to identify and delineate jurisdictional wetlands during October 1995 (Grah 1996). VW\'stland 
investigations were performed in support of, but do not replace, site-specific jurisdictional wetland 
inventonies necessary for CWA 404(b)(1) compliance. Of the seven cover types previously 
riverine/open water. The farge areas of wet meadow, shown on the Little Snake River alluvial 
bottomiands, are not jurisdichonal since they are solely supported by artificial flood irngation. Table 
3-11 classifies each according io size and the permanence of water. Within the project area, the 
condition of these aquatic habitats is highly variable. 


Table 3-11. Classification of Aquatic Habitats within the South Baggs Project Area." 























* Source Cowardin et al (1979) 


socioeconomic systems. The functions wetlands perform include groundwater discharge and 
recharge, flood storage and desynchronization, shoreline anchoring and dissipation of erosive forces, 
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Figure 3-3. Occurrence and Distribution of Vegetative Cover Types within the South Baggs Analysis Area 
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sediment trapping, nutrient retention and removal, food chain support, wildlife and fish habitat, and 
hentage values including active and passive recreation and socioeconomic qualities or benefits 
(aesthetics; education; recreation, consumptive and non-consumptive; non-consumptive-societal; 
and global processes) (Adamus and Stockwell 1983). 


Professional judgement for determining the functional values of wetlands within the project area was 
guided by Adamus (1983), Adamus end Stockwell (1983), and Adamus et al. (1987). Values were 
assigned for each wetland or special aquatic site cover type (Table 3-12). Values inherently 
incorporate differences created by the dissimilarity in cover type vegetation height, condition, and 


Table 3-12. Estimated Functional Values for Aquatic Habitats within the South Baggs Project 
Area. 






































¢ - major functional velue FSO = flood storage end desynctworzation 
x - minor functional value SAD © shoreline anchoring and dissipation of erosive forces 
© - NO OF minimal functional value SED = sedkment trapping 
NRR = nutrient retention and removal 
1 - Wetland and Special Aquatic Sie F unctions FCS = food chain support 
(Adamus and Stockwel 1963) HAB = wikdivfe and fish nabétat 
GWR © groundwater recharge REC = active and passive recreation and hertlage vaive 


GW~0 © groundwater discharge 


3.5.3 Plant Species of Concern 


Plant species of concem include species listed as threatened or endangered under the fe eral 
Endangered Species Act of 1973 (ESA), species proposed for listing, candidate species under 
consideration for listing, and other species of concem to the BLM and Wyoming Natural Diversity 
Database (WYNDD). Updated inquiries to the WYNDD and the FWS reveal no known threatened 
or endangered plants or plants proposed for listing within the project area (USDI-FWS 1996; WYNDD 
1996) or within a township buffer of the project area. However, based on the above sources as well 
as Fertig et al. (1994) there are 13 pliant species that are of concem in the genera! area of the 
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project. None of these plants are protected under the endangered species act and therefore are not 
addressed in the Biological Assessment prepared for this project. These include six species 
identified on the list for the Great Divide Resource Area of the Rawlins BLM District (Astragalus 
jejunus var. jejunus, Oryzopsis contracta, Penstemon gibbensii, Physana ebumifiora, Ronppa 
calycina, and Sphaeromeria simplex) and seven additional species for which the WYNDD has 
element occurrences and therefore are considered sensitive (Arabis crandallii, Arabis pulchra var 
pallens, Androstephium breviflorum, Engeron consimilis, Galium coloradoense, Penstemon 
pachyphyllus var. mucronatus, and Populus deltoides). Only one of the thirteen species overlapped 
these two plant groupings: Perstemon gibbensii is known to occur in the western portions of the 

ject area and is also considered a special status plant to the Great Divide Resource Area of the 
Rawins BLM District. The population of this plant in the project area was described and mapped by 
Fertig and Neighbours (1996). The occurrence and distribution of this species will require specific 
consideration in the planning of the proposed project as discussed in Chapter 4. Table 3-13 
summarizes status and habitat data for these thirteen species. Under the: «umn ‘Status’ in Table 
3-13, some plant species have a Federal C2 or 3C status. On July 19, 1995, the FWS issued a new 
policy which exempted C2 and 3C candidate species from listing under the ESA. Consequently, 
former C2 candidates are referred to as “species at risk", while 3C species retain no status. While 
these former candidate species are afforded no legal status under the ESA, it is within the “spirit” 
of the Act to consider the impact of a proposed action on these species as well. 


3.6 RANGE RESOURCES AND OTHER LAND USES 
3.6.1 Range Resources 


There are two grazing allotments within the South Baggs project area (Poison Buttes and 
Oppenheimer). These two allotments occupy approximately 23,273 acres within the project area and 
adjacent lands. The Oppenheimer Allotment is the largest, occupying approximately 13,783 acres. 
The Poison Buttes Allotment occupies about 9,490 acres. About 53 percent of these two allotments 
are located on BLM surface within the project area. 


Sagebrush-grass is the predominant cover type in both allotments, comprising 69 percent of the 
Oppenheimer Allotment and 60 percent of the Poison Buttes Allotment. Juniper woodland, saltbush, 
and badiands compnse the remaining community types for both allotments 


About 76 percent of the total range within the project area is rated in good condition or better. 
Approximately 6 percent is rated as fair and 16 percent is considered unsuitable The bulk of the 
area considered unsuitable is located on BLM land, i.e, about 14 percent of the total area or 86 
percent of the unsurtable area 


All of the allotied lwestock use in the project area is designated as cattle However, most of the use 
in the Oppenhemer Allotment is utilized by horses. A total of 1780 Animal Unit Months (AUMs) are 
active in the project area Most of the AUMs (1084) are taken from the Oppenneimer Allotment, with 
the remamnder (696) coming from the Poison Butte Allotment. The stocking rate for the project area 
'S about 14 acres per AUM 


The permitted season of use within the project area runs from May 1 to October 31. However, most 
of the use im the Porson Buttes Allotment is taken pnmaziy in the spnng The Oppenheimer 
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Table 3-13. Plant Species of Concern, Status (including BLM Special Status Plants), and 
Habitat Characteristics. 


Tx re) En RB at) 
Occurrence’ 





















































Crendaf's rock- x, G4, $1 - ‘tmemeamicmneneatnens Certain, present ir 
cress foot proyect area 
Arabis puichrs var Boeathul GST5, $1 elkak ecrub wath black greasewood. neal seep tugh, within 2 mules of 
rockcress oF spring, 6.350 feet western boundary 
Androstephium Smatifiowe G5, $1 juruper woodiend end sagebrush scrub ef 6 320 Cortain, presam in 
Astragalus jejunus var Starveling G37T3, $2, Gry barren ridges end biufir, of shale, sandsione. unlukety 
3 mitkvetch BUM clay, of cobblestones 6 000 to 7,100 feet. 
Erigeran consimiiis Sen Retes! dersy G3, $2 fidgetops in shallow sandy and rocky possible, occurs west 
60lts juniper woodland end sagetrush scrub et of project boundary 
6 600 feet 
Gallium cosredoense Coloredo G3G4, S1 rocky eres within juniper woodtand and possible, coours wes! 
bedsirew sagebrush scrub af 6 400 feet. of project boun« 
Oryrapsis contracte Cortrected indian C2, G2, $2, plains and hits of western % of state, 6.000 fl thely (note thus 
noegress bum Associsied veyetation Avtarnisie tridentate, species hes receritty 
Abipies app . end Opuntie potyecanthe been found to be 
<< in tckheak *! 
Penstemon gibbensi/ Gibbens C2, G1, $1, sandy of sheley (ofien Green River Shale) biufts certain, present in 
penstemon BLM and slopes, 5500-7 500 fi. project eree 
Associated vegetation Juniperus spp , Cirsium 
sep . Ertogonum spp, Elymus epp . 
, Carysotharmnus epp 
Physerie eburnifiors Devil's Gate C2, G2, $2 cushion plant community on clacareous Unieaty 
Twanpod crumbly sendstone/imesions of soll crevices in 
greniie cuscrops, 6,100 to 9,700 feet. 
Penstemon pachphytius Seep Creek G5T4, $2 open rocky eree within juniper woodland and possibte, ooours west 
yer, eucronstvs ,_beerPongue sogebrach conte of project os 
Poputus Geftoides Fremont GS5T7, $1 elumial bofiomiands weshes. coours with possible coours west 
cottonwood nerrowses! caflonwood and willow sagebrush of project boundary 
end rebbtibrush. 6.100 to 6300 feet along the Little Snake 
Rrvew 
Rorippe calycine Perwstent sepe! C2, G3, $3, riverbanks and shorelines on sandy solts nee untkety 
yolowress BUM _hagh watertine, 4,300 to 6 800 feet 
Spheeromena simpiex Laererme tee C2, G1, $1, cusivon plant communtiies on rocky kmesione UNiekety 
pet BUM ond | opes, 7 500 to 6 600 feet 














'- Source Fertig of a! (1994), VWWyoming Neturel Diverety Detabese (1996) 
’. Definition of status 


‘Note The FW no longer mauntans bests of category 2 end 3 canddaete plant or erwmael species Previously. the FW'S encouraged protection of category 
2 Candkdate species end many egencers implemented guidelines end poloties to ensure protection of these species thus practuding the need for lreting 
Attough the FS policy elrrenates the previous catagory eystern for species end will only klentity category | cendsietes the PWS remenrs concerned ebou' 
the continues survive! of former category 2 cand«date species The FW'S te wortong with other State and F edere! agencies end privete organizations to 
identity species et rk (lore category 2 candsietes) the! may warre designation es cendudate epectes under the current FYVS poloy Therefore 
vurtinued suppor of protectwe meesures for these specees is still essential in ensuring the lesting of former calegory 2 candsdetes is not needed Mo. 
Feeders! agencses currently menage category 1 cenddetes es @ they were proposed for or ectually bated while meny of the forme category 2 candsdates 
ere included on sensiive of epectel status species bets 
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Table 3-13. Plant Species of Concer, Status (including BLM Speciai Status Plants), and 
Habitat Characteristics, Continued. 


Federal Status 
E Federally Listed Endangered Species, subspecies. or populations that are threatened with extwpation or extinction resulting from very 


tow oF deckrung numbers, allerabon and/or reduction of habdat, detrmental envwonmental changes, or any combination of the above 
Continued longterm survival is uniikely without implementation of special measures 


T Federally Listed Thrvatened Species kkety to become endangered in the foreseeable future throughout all or a significant portion of 
as rarge 

P Federally Proposed for Listing Species that are proposed for ksting as threatened or endangered 

ci Federal Category 1 Candidate species Species for which there s substantial information on file on the biological vulnerability and 


threats to support the appropnateness of proposing to het taxa as an endangered or threatened species 

C2 Federal Category 2 Candidate species Species for which there is sorne evidence of vulnerability but for which there are insufficient 
Gata to support listing and for which edditional study ms needed. 

x Federal Category 3C Carckdate species Species that have been found to be more abundant or widespread than had been previously 
beheved, and/or those that are not subject to identifiable thweats that place the continued eastence of the species at nek 


Global Rank/Definition 


Gi Crttcally imperiled giobally because of extreme rarity (5 or fewer occurrences or very few remaining indmiduais) or because of some 
factor of its biology that makes & especially vuinerabie to extinction (Critically endangered throughout range). 

G2 ee 
extinction throughout its range throughout range 

G3 iiiber doar Guid ean tea edie te aneae or teases Gomn chads @ coun O te wasted ommnaee res, @ 
because of other factors making & vuinerabie to extinction throughout its range (21 to 100 occurrences, Threatened throughout its 


range). 
G4 Apparently secure globally, thoug!: i may be quite rare in parts of ts range, especially at the penphery 
G5 Oemonstrably secure globally, though if may be quire rare in parts of ts range, especially at the periphery 


State Rank 


$1 Critically imperiied in Wyoming because of extreme rarity (five or fewer occurrence, or very few remaining individuals) or because 
of some factor of ts biology making especially vuinerabie to extinction (Critically endangered in state) 

$2 ienperted in Wyornang because of rarity (6 to 20 occurrences) or because of other factors demonstrably making @ very vulnerable to 
extinction throughout as range (Endangered in state) 

$3 Rare in Wyorning (on the order of 20+ occurrences) (Threatened in state) 

S4 Apparently secure in Wyormirg 

$5 Demonstrably secure in Wann, 

Other Codes 

T Rank for a subspecs taxon (species or vanety), appended to the global rank for the full species 

7 Assigned status quest onabie 


BLM BLM sdentified Special Status plants in the Great Drie resource Area, Rawine Oretict 


*. Probabsltty based on presence of hebttat end known distribution 


Allotment is used mostly in the spring and fall. The outer boundaries of both allotments are fenced 
In addition, the Oppenheimer Allotment has one division fence that passes through the project area 
Some herding of livestock occurs in the allotments, but is basically very minimal 

3.6.2 Other Land Uses 

The BLM has issued 38 nght-of ways (ROWs) within the project area as shown in Table 3-14 


Most of the road ROWs have been issued to County governmer:: (9 of 13). Pipelines compnse the 
majonty of the ROWs and are all issued to companies associated with the gas and oil industry 


Page 3-42 * %h Baggs Area Natural Gas Field Development Draft EIS - May 1999 








CHAPTER 3: AFFECTED ENVIRONMENT 





Table 3-14. Rights of Ways Within the South Baggs Project Area. 


a 


—— _ I Sa a 


Private 

County 

Meridian Oil, Inc. 

Questar Pipeline Co. 
Williams Gas Processing Co. 
Other 

Total 
































3.7 WILDLIFE 


3.7.1 Introduction 


The project area is located within the Bureau of Land Management (BLM) Great Divide Resource 
Area and contains 12,352 acres (Figure 1-1). The Great Divide Resource Area Management Pian 
(1990a) provides for sustained multiple use management of the public lands and resources and is 
used to resolve pianning issues. 


A limited variety of wildlife habitats and their associated species occur on the project area. This is 
due primarily to the smail size of the project area and very limited surface water. The wildlife 
habitats are classified by dominant vegetation types into the seven major categories described in 
Section 3.7.2, Wildlife Habitat. 


Some information conceming historical wildlife usage of the project area was obtained through the 
Great Divide Resource Area District Office in Rawlins, Wyoming. This information was specific to 
current and historical locations for sage grouse leks, raptor nests, and prairie dog colonies. 
Additional information was obtained from the Wyoming Game and Fish Department (WGFD) which 
maintains a computerized listing of all wildlife species reported in an area. This listing, known as the 
Wildlife Observation System (WOS) was accessed for information conceming all species of wildlife 
(birds, mammals, amphibians, and reptiles) known to occur in the project area as residents or 
seasonal migrants. Sage grouse lek activity records, seasonal big game range designations, and 
herd unit annual reports were also obtained from the WGFD. The project area occurs within WGFD 
Distnct 4 and resident WGFD biologists were interviewed for any additional information conceming 
wildiife in the area. The Wyoming Natural Diversity Database (WYNDD), maintained by the Nature 
Conservancy, was also searched for reports of rare or unique wildlife species within the project area 


Existing wildlife information for the project area was supplemented through the collection of survey 
data collected by HWA in 1996. These data collections consisted of aerial and ground surveys to 
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(1) determine occurrence of threatened, endangered, and candidate species listed for the project 
area by the U.S. Fish and Wildlife Service (FWS) and recommended by the BLM (1996; Appendix 
D), (2) determine the occurrence, location, size, and burrow density of white-tailed prairie dog 
colonies, (3) determinu: the location and activity status of raptor nests within the project area and a 
1-mile buffer zone, and (4) search for previously undocumented sage grouse leks and determine the 
activity status of all leks on and within two miles of the project area. 


3.7.2 Wildlife Habitat 


The project area supports 12,352 acres of wildlife habiiats and their associated wildlife species, 
including eight primary wildlife habitat types. These habitat types correspond with vegetative 
cornmunity types described in detail in Vegetation and Wetlands (Section 3.5.1) and include: mixed 
desert shrub, juniper woodland, badiands, disturbed land, wetiands (including marsh and subirrigated 
wet meadow), riverine and open water, and riparian scrub/forest. 


3.7.3 General Wildlife 


A total of 126 wildlife species have been recorded, or are expecied to occur, within the project area 
and surrounding region, either as residents or migrants. This species list includes 27 mammals, 98 
birds, and one reptile (Table E-1, Appendix E). The presence and distribution of these wildlife 
species were determined from published literature, unpublished data from federal and state 
agencies, databases from private organizations, and on-site surveys conducted by HWA during 
1996. Although all of the species listed in Table E-1 (Appendix E) are important members of 
wildiand ecosystems and communities, most are cornmon and have wide distributions within the 
region. Consequently, the relationship of most of these species to the proposed project is not 
discussed in the same depth as species which are threatened, endangered, rare, of special 
economic interest, or are otherwise of high interest or unique value. 


3.7.4 Big Game 


Three big game species, pronghom antelope (Antilocaora americana), mule deer (Odocoileus 
hemionus), and elk (Cervus elaphus) occur on the project area. Big game populations are managed 
by the WGFD within areas designated as herd units and are discussed in that context. 


. The project area is located within the extreme southeastern corner of the 
2,915-square-mile Bitter Creek Herd Unit (Figure 3-4). The Bitter Creek herd unit contains three 
types of pronghom habitat as designated by the Wyoming Game and Fish Department. These are 
Winter/Y eariong (WYL), Winter/Y eariong Crucial (WYC), and Severe Winter Relief (SWR) as shown 
on Figure 3-4. Winter/Yeariong habitat means that these habitats are used yearlong as well as in 
the winter. Winter/Yeariong Crucial range can describe any particular seasonal range or habitat 
component (often winter or winter/yeariong range in Wyoming) but describes that component which 
has been viocumented as the determining factor in a population's ability to maintain itself at a certain 
level (theoretically at or above the population objective) over the long term, typically 8 out of 10 
winters. Severe Winter Relief is a documented survival range which may or may not be considered 
a crucial range area as defined above. It is used to a great extent only in occasionally extremely 
severe winters (e.9., z years out of 10). It may lack habitat characteristics which would make it 
attractive or capable of supporting major portions of the population during normal years but is used 
by and allows at least a significant portion of the population to survive the occasional extremely 
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severe winter. The boundaries for this herd unit correspond with major roads (State Highways 789 
and 430, and Interstate 80) on the east, west, and north sides, and the Wyoming/Colorado border 
on the south. These borders are usually fenced, which prevent or inhibit antelope from migrating 
across herd unit boundanes. The fenced highway along Interstate 80, for example, divides the Bitter 
Creek and Red Desert herd units and relatively little intercharje occurs between them. However, 
on the south border, there is likely some free interchange of animals between Wyoming and 
Colorado. 


The 1994 post season population estimane for the Bitter Creek Herd Unit was 16,273 animals, which 
is 35 percent below the WGFD management objective (Table 3-15). This can be attributed to low 
fawn production for the last 5 years, high mortality during the severe winter conditions of 1992-93, 
and sustained drought conditions. These weather related factors have resulted in lower reproductive 
success of adult females and a population at 76 percent of the 1989-93 average (WGFD 1995a). 
As a result of low numbers of antelope, the WGFD plans to limit future harvests until the population 


more closely approaches the objective. 


Table 3-15. Population Parameters for Big Game Herd Units within the South Baggs 
Project Area. 



































Antelope use the project area year-round. Approximately 12,093 «.2res or 97.9 percent of the 
antelope habitat on the project area is classified as crucial winter range by the WGFD (Figure 3-5) 
The remainder of the project area (259 acres) is classified as winter/yeariong seasonal range and 
occurs in the northwest portion (Figure 3-5). Movement across the project area is likely when 
antelope shift between seasonal ranges 


Mule Deer. The project area is located within the southcentral portion of the 3,44 1-square-mile 
Baggs Herd Unit (Figure 3-6) as designated by the WGFD. The Baggs Herd Unit is very large and 
contains habitats ranging from subalpine and conifer forests to desert scrub. The boundary for this 
herd unit corresponds with Highway 430 on the west, Interstate 80 on the north, and the 
Wyoming/Colorado border on the south. Much of the east border follows the Continental Divide until 
ft intersects Highway 71. Although the fenced highways probably restrict free population interchange 


Page3a6 "South Baggs Area Natural Gas Field Development Oraft EIS - May 1999 





BLANK PAGE 














RS3W RS2W 


7 


Lf = - VV); WY Ly Z Y GT} . . 




























‘ 















ee ae 


Yjjyy; AG 





* SIZ YeIC jueWdo}Orag pjary Sed jesMeN ary SOBeg WINS 








6661 Aew 








LINSWNOUXIANS G3SL903sdsdvV © YSLdVHO 








YW 


- Wl Wa V/ VW Vs 


4 





S44 S SS "eS CPLA CECE LA 





























South Baggs Analysis Area am 
: 0 > WYL--Winter/Yeariong oa 
v) t+ (| PRS (Ree) a WYL--Winter/Yeariong Crucial OZ? | | 
: | 
. Se ng ges within the South Baggs Analysis Are 





WHS 











CHAPTER 3: AFFECTED ENVIRONMENT 











r@w 






















































































LEGEND ie 
South Baggs Analysis Area... .......... N 
Winter/Yeariong (\'7YL) —= 
Mule Deer Winter (WIN) . ZZ) 
Seasonal Ranges Winter/Yea‘tong Crucial (WYL) 
Spring/Summe:/F all (SSF) ‘BREE 
0 be} 
“SCALE Trios 














Figure 3-6 Baggs Mule Deer Herd Unit Seasonal Ranges in Relation to t've South Baggs Analysis 
Area 
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Continental Divide permit easy interchange of roaming or migrating individuals along the east and 
southem border of this herd unit. 


The 1994 post season population estimate for the Baggs Herd Unit was 14,619 animals, which is 
22 percent below the WGFD management objective (Table 3-15). As with antelope, this can be 
attributed to low fawn production for the last 5 years, high mortality Guring the severe winter 
conditions of 1992-93, and sustained drought conditions. These weather related factors have 
resulted in lower reproductive success of adult females and a population at 71 percent of the 1989- 
93 average (VWWGFD 1995a). As a result of low numbers of mule deer, the WGFD plans to limit future 
harvests by decreasing available permits and harvesting only antlered deer until the population more 
closely approaches the objective 


particularly during severe winters (Hnilicka 1996). Approximately 12,093 acres or 97.9 percent of 
the mule deer habitat on the project area is classified as crucial winter/yeariong range by the WGFD. 
The remainder of the project area (259 acres) is classified as winter/yeariong seasonal range and 
occurs in the northwest portion (Figure 3-7). Migration across the project area is likely when mule 
deer shift between seasonal ranges. 


Elk. The project area is located within the extreme southeastem comer of the Petition Herd Unit, 
which is identica! in size and boundaries to the Bitter Creek Antelope Herd Unit (Figure 3-4). The 

of the elk in this unit use habitats at higher elevations in the western portion along the 
Powder Rim. Elk apparently use habitat within the project area only occasionally during late winter 
and early spring (WGFD 1995a). As previously described for the Bitter Creek Antelope Herd Unit, 
the borders are \:sually fenced which inhibit. but don't prevent, elk from migrating across herd unit 
boundaries. Hovever, on the south border, there may be some free interchange of animals with 
Colorado. 


The Petition herd is a new group of elk that apparently migrated into ths area in the mid 198i)s, but 
their origin is unknown. Al present, the WGFD has no official manage~sent objectives for this herd, 
but has established an interim population objective of 200 animals, or 0.07 el) per square mile 
(Table 3-15). The herd has steadily increased for the past 5 years from about 48 .o a post-hunting 
season count of 250 elk. Elk production in the area averaged 38 calves per 100 cows in 1994 
Harvests began in 1993, increased in 1994, and are scheduled for another increase in 1995 


The WGFD has not designated seasonal ranges for this herd unit. Available evidence, including 
WGFD and BLM records as well as field surveys of droppings conducted by HWA during 1996, 
indicate that the project area has been used very little by this spews 


3.7.5 Upland Game Birds 


The sage grouse (Centrocercus urophasianus) and mouming dove (Zeniada macroura) are the only 
upland game bird species bnown to occur on the project area. The VWWGF O manages sage grouse, 
mouming doves, and other game birds within designated upland game s.anagement areas The 
project area is located within the extreme southeastern comer of the 1.815 souare-mile South 
Wamsutter Upland Game Management Area (Are? __u)(Figure 3-8) 
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Figure 3-8. Upland Game Bird Management Area 10 - Sage Grouse Lek Locations in Relation to 
the South Baggs Analysis Area. 
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Sage Grouse. Sage grouse a7e common inhabitants of the extensive sagebrush/grassland habitat 
of southcentral Wyoming in which the project area is located. Important habitats for these birds are 
strutting grounds (leks), and nesting, brood-rearing, and wintering areas, all of which may occur in 
patchy distributions. Leks may be located between summer and winter ranges, or in some cases 
summer and winter ranges may be the same (Call and Maser 1985). Preferred nesting habitat is 
uSually within a two-mile radius of the strutting grounds (Call 1974, Braun et al. 1977, Hayden-Wing 
et al. 1986). 


The sage grouse is the pnmary game bird occuring in the analysis area. Sage grouse harvest data 
from the WGFD indicate that state-wide numbers of sage grouse have been declining for many 
years. The South Wamsutter Upland Game Management Area accounted for about 1.5 percent (397 
birds out of 26,458) of the state-wide annual harvest of sage grouse in 1994, or an average of 0.22 
birds per square mile (WGFD 1995b). According to this average harvest rate, approximately 4.2 
Sage grouse would theoretically have been harvested within the 19.3-square mile project area during 
1994. 


Documented sage grouse lek locations on and within two miles of the border of the project area were 
obtained through the BLM office in Rawlins, Wyoming and from District and Regional Biologists with 
the WGFD in Baggs and Green River, Wyoming. The project area was surveyed by HWA biologists 
during late March 1996 to search for possible undocumented leks. Surveys were conducted from 
both the air and ground according to specifications outlined in the Handbook of Biological 
Techniques (WGFD 1982). 


Based on BLM and WGFD documented lek !ocations and HWA survey results (Table 3-16), no 
evidence was found that leks occur on the project area or within a two-mile buffer zone. Three leks 
do occur just outside of the 2-mile buffer zone to the north and west of the project area (Figure 3-8). 
The probability is low, however, that birds from these leks would use the project area for nesting and 
brood rearing for several reasons: (1) most grouse nest less than two miles from the lek (Call 1974, 
Braun et al. 1977, Hayden-Wing et al. 1986), and (2) the topography and habitats on the north and 
west of the project area would discourage grouse movement into the area. This is due to the steep 
uphill climb over the Red Creek Rim to the north of the project area (Figure 3-9) and the lack of 
suitable sage grouse habitats in this area which are dominated by juniper and barren areas. In 
addition, good grouse habitat (sagebrush stands with mesic draws) is in short supply throughout 
most of the project area which is dominated by a.,combination of steep topography, juniper hiiisides, 
and bare ground. 


Sagebrush habitats within the project area were walked during early May 1996 in order to assess 
the extent of their use by grouse during the 1996 winter and breeding/nesting season. Belt 
transects, six feet wide, were traversed on foot with any sign of grouse being recorded. 


The types of grouse sign searched for included: scat, tracks, visual observations, feathers, bone, 
and/or carcass remains from predator kills. A total of 25 transects were distributed throughout the 
available sagebrush habitats on the project area. These transects extended 12.48 linecr miles and 
covered 9.1 acres of sagebrush habitat (Figure 3-9). Ne sign of grouse was encountered on any of 
the transects. 


Mouming Dove. The mourning dove may be present in the project area since both migratory and 
nesting populations have been recorded within the region (WGFD 1995b). The mourning dove is 


ee Se 
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Table 3-16. Sage Grouse Lek Locations and Activity Status within Upland Game Bird 
Management Area Number 10 (See Figure 3-8). 
Location Last Date 
Lek No.’ Twn N Ron W Sect. Y%% Know to be Active 
139211 13 92 11 NW 1994 
139322 13 93 _2 SE NW 1988 
139324 13 93 24 NE NE NE 1996 
139329 13 93 29 N SE 1988 
149320 Or 17 14 93 20/17 NE/SE 1990 
149334 14 93 34 NW 1990 
149417 14 94 17 NE ? 
159411 15 $4 11 Sw 1988 
159415 15 94 15 NE NE 1992 
159507 15 95 07 NW NW 1992 
159531 15 cs) 31 CSE 1992 
169408 16 94 08 Sw 1995 
169524 16 95 24 sw 1995 
169525 16 95 a NW 1988 
179231 17 92 31 C NE 1995 
179402 17 94 02 NW 1994 
179526 17 95 26 c 1995 
189208 18 92 08 CNE ? 
189301 18 93 01 NW NW ? 
189315 18 93 15 NE NE 1989 
189323 18 93 23 SE NE 1994 
189409 18 o4 09 NE 1994 
189629 18 96 29 NWNE 1994 
189615 18 96 15 NE SE 1994 
199313 19 93 13 SE NW 1993 | 
199322 19 93 2 NW SW 1993 | 
119332 19 93 32 NE SW 1989 
199335 19 93 35 SE NE 1994 | 
209234 20 92 34 SE NW 1995 

















First two digits= Township; Second two digits=Range; Third two digits=Section 


primarily associated with sagebrush-grass, mountain brush, and riparian habitats and, if present in 
this area, would be concentrated along the Little Snake River immediately to the south of the project 
area. 


The estimated 1994 dove harvest for the South Wamsutter Upland Game Management Area (Area 
10) was 63 birds (WGFD 1995b) and accounted for about 0.23 percent of the state-wide 2anua! 
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Figure 3-9. Transect Locations for Winter Habitat Surveys of Sage Grouse Sign within the South Baggs Analysis Area 
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harvest of mourning doves (27,074) in 1994. The average harvest rate within Area 10 was 0.03 
birds per square mile (WGFD 1995b). According to this average harvest rate, approximately 0.7 
doves would theoretically have been harvesied within the 19.3-square mile project area during 1994. 


3.7.6 Raptors 


Existing records of the WGFD and BLM, and recent research results from a raptor study conducted 
by Ayers and Anderson (1996), show that eleven species of raptors have been observed on the 
project area since about 1977. The golden eagle (Aquila chrysaetos), bald eagle (Haliaeetus 
leucocephalus), red-tailed hawk (Buteo jamaicensis), ferruginous hawk (Buteo regalis), American 
kestrel (Faico sparvenus), and great homed ow (Bubo virginianus) are the most commonly reported 
raptors. Other raptor species which have been documented as occurring on the project area include: 
turkey vulture (Caerthartes aura), rough-legged hawk (Buteo lagopus), prairie faicon (Falco 
mexicanus), long-eared owl (Asio ofus), and burrowing owl (Athene cuniculana). 


A helicopter survey of raptor nests on and around the project area was conducted by HWA during 
May 1996 and ground truthing of nest status and species was performed on the project area during 
March, May and June. The aerial survey covered approximately 96 square miles surrounding and 
including the project area (Figure 3-10) and was designed so as to cover ereas nzi already surveyed 
during the raptor study of Ayers and Anderson (1996). Most nest locations were recorded with an 
on-board Global Positioning System (GPS) unit, but a few had to be documented directly onto USGS 
1:24,000 maps during the several instances where the GPS unit failed to function. During this 
survey, @ total of 43 nests of 7 raptor species were found on and within one mile of the project area 
(Figure 3-11). Twenty of these nests (47 percent) were active (Table 3-17). 


Siodeen of the active nests encountered (80 percent) belonged to just three species: red-tailed hawk 
(11:55%), great homed ow (2:10%), and gokden eagle (3:15%). One of the three golden eagle nests 
was on an artificial nesting structure (ANS) in Section 4:T12N:R92W. Other species, each with one 
active include: bald eagle, ferruginous hawk, American kestrel, and prairie faicon (Figure 3-11). The 
bald eagie nest has been productive during four of the past five years (1991-1995) and fledged one 
young in 1996. 


3.8 SPECIAL STATUS WILDLIFE SPECIES 


Special status wildlife species include those listed as threatened or endangered under the federa! 
Endangered Species Act (ESA) of 1973 as amended, species proposed for federal listing, “species 
at risk” (formerly C2 and 3C candidate species), and other species identified either by the BLM, 
FWS, or WYNDO as unique or rare which have the potential for occurrence within the project area. 
On July 19, 1995, the FWS issued a new policy which exempted C2 and 3C candidate species from 
listing under the ESA. Consequently, former C2 candidates are referred to as “species at risk", while 
3C species retain no status. While these former candidate species are afforded no legal status 
under the ESA, #t is within the “spirit” of the Act to consider the impact of a proposed action on these 
species as well. The material presented in this sectior and that presented in Chapter 4 (Section 
4.8), along with other appropriate materials in this EIS, are intended to satisfy the requirements for 
a Biological Assessment (BA) of potential impacts to thzse species. Accounts of individual species 
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Figure 3-10. Raptor Nest Survey Area in Relation to the South Baggs Analysis Area. 
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Figure 3-11. Raptor Nest Locations on and within One Mile of the South Baggs Analysis Area. 
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Table 3-17. Ftaptor Nest Locations and Status Within the South Baggs Project Area 
and a Surrounding One-mile Butfer Zone (See Figure 3-11). 











































































































































need Location Nest 
TwnNRngW Sec. VU UN Status ‘96 
Red-taied Hawk 12 92 6 nw | NE | SE Active 
Red-tailed Hawk 12 92 6 nw | NE | SE inactive 
Red-tailed Hawk 12 92 7 c |nw | NE Active 
Red-tailed Hawk 12 92 7 c |se |sw Active 
Red-tailed Hawk 12 92 9 ne | se | Nw inactive 
Red-tailed Hawk 12 92 13 c | Nw | NW Active 
Red-tailed Hawk 12 92 14 sw _|se_ | se Active 
Red-tailed Hawk 12 92 15 nw | NW | NW inactive 
Red-tailed Hawk 12 92 16 NE | NW | NE inactive 
Red-tailed Hawk 12 92 16 nw | NW | NW inactive 
Red-tailed Hawk 12 92 18 sw | sw_ | Nw Active 
Red-tailed Hawk 12 92 20 nw | NW_ | NE inactive 
Red-tailed Hawk 12 92 20 nw | NE | NE inactive 
Red-tailed Hawk 12 92 20 we | NE | NE Active 
Red-tailed Hawk iz 93 ‘ NE | NW | NE Active 
Red-tailed Hawk 12 93 13 we |se | se Active 
Red-tailed Hawk 12 93 13 nw | Se | se Active 
Red-tailed Hawk ¢ 93 13 sw | Nw_| NW Active 
Red-tailed Hawk 13 92 32 sc |Ne | se inactive | 
Red-tailed Hawk 13 92 33 sc |ne_ | sw inactive | 
Red-tailed Hawk 13 92 35 sw_|sw_ | sw necro 
Red-tailed Hawk 13 93 36 c |sw |se —— 
Ferruginous awk 12 92 11 Cc SW_ | SE Inactve 
Ferruginous Hawk 12 93 3 NE SW_| SE Active 
Ferruginous Hawk (3) 12 93 11 SE SW NW Inactive 
Ferruginous Hawk 12 93 11 se | sw | NW | _ inactive 
Golden Eagle’ 12 92 4 sw | ne | sw | __ Active 
12 93 10 se _|se | Ne Active 
13 92 33 se _|se | Ne inactive 
Golden Eagle 13 92 36 NE | NW | Sw inactive 
13 93 36 sw | sw_ | Nw Active 
12 93 11 se _|se | sw Active 
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Table 3-17. Raptor Nest Locations and Status Within the South Baggs Project Area 
ing One-mile Buffer Zone (See Figure 3-11), Continued. 
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3.8.1 Threatened and Endangered Wildlife Species 


The FWS has determined that four species, listed as either threatened or endangered by the ESA, 
are potentially present in the project area (FWS 1996, 1998). The four threatened or endangered 
species that may occur on or adjacent to the project area, and their federal status under the ESA, 
are listed below in Table 3-18. 
































Table 3-18. Threatened or Endangered Wildlife Species Potentially Present in the 
South Baggs Project Area. 
Scientific Name Status 

Mammals 

Black-footed ferret Mustela nignpes Endangered 

Birds 

Bald eagle Haliaeetus leucocephalus Threatened 
Whooping crane Grus amencana Endangered 

P rine falcon Falco peregrinus Endangered 





Black-footed ferret and associated white-tailed prairie dog colonies. The bliack-footed ferret’s 
original distribution in North America closely corresponded to that of prairie dogs (Hall and Kelson 
1959, Fagerstone 1987). In Wyoming, white-tailed prairie dog (Cynomys leucurus) colonies provide 
essential habitat for black-footed ferrets. Ferrets depend almost exclusively on prairie dogs for food 
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and they also use praine dog burrows for shelter, parturition, and raising their young (Hillman and 
Clark 1980, Fagerstone 1987). 


During aenal surveys of the project area during March, 1996, only jour small white-tailed prairie dog 
colonies were found. The locations and boundaries of these four colonies were delineated on USGS 
1:24,000 maps by traversing the outside perimeter of each colony. Areas of each colony containing 
active burrow densities > eight per acre were also delineated (Figure 3-12). Coiiectively, 99.9 acres 
of white-tailed prairie dog towns exist within the project area (Table 3-19). Of this total, only 8.8 
acres have active burrow densities of > eight per acre. The total acreage of prairie dog towns 
present is less than one percent of the project area and is well below the FWS’s minimum total size 
that requires a ferret survey prior to project development (FWS 1989). In addition, no black-footed 
ferret sightings within the project area have been reported in the WOS, WYNDD, or the records of 
the FWS. 


Tabie 3-19. Prairie Dog Colony Numbers, Locations, and Area Sizes for the South 
Baggs Project Area (See Figure 3-12). 





















































Bald Eagle As of the July 12, 1995 Federal Register, the bald eagle is no longer classified as 
Endangered and has been downlisted by the FWS to the status of Threatened in the lower 48 states. 
Bald eagles typically build stick nests in the tops of coniferous or deciduous trees along streams, 
rivers or lakes; they may also select cliffs and ledges as nest substrates (Call 1978). Selection of 
nest trees appears to depend, in part, on food availability early in the nesting season (Swenson et 
al. 1986). Primary wintering areas are typically associated with concentrations of food sources along 
major rivers that remain unfrozen whereby fish and waterfow are available and near ungulate winter 
ranges that provide carrion (Montana Bald Eagle Working Group 1990). Wintering bald eagles are 
also known to roost in forests with large, open conifers and snags protected from winds by ridges, 
often near concentrations of domestic sheep and big game (Anderson and Patterson 1988). 


The bald eagle winters and nests in close proximity to the project area along the Little Snake River 
and numerous observations, both on and proximal to the project area, are listed in the WOS. 
Biologists with the WGFD have recorded successful nesting by a pair of eagles, for four of the last 
five years, along the Little Snake River within %-mile of the southwest border of the project area 
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Figure 3-12. Prairie Dog Colony Locations on the South Baggs Analysis Area (For Colony Details See Tabie 3-19). 
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(Figure 3-11). This pair has fledged seven young during the five years (Hnilicka 1996). 


Several ecological factors probably allow for seasonal and/or year-round use by bald eagles along 
the Little Snake River. (1) water remains open on the river year-round providing an adequate supply 
of fish and waterfow\, (2) the river is adjacent to crucial ungulate winter range, (3) domestic sheep 
production is present, and (4) the riparian zone has many large cottonwood trees for roosting and 
nesting. However, upland habitat use by bald eagles within the project area would probably be 
limited to winter scavaging forays and exercise excursions. Very few, if any, trees large enough for 
eagie roosting or nesting exist on the project area. 


Aenal and ground surveys conducted during 1996 indicate that the pair of eagles is nesting and is 
using the eastemmost nes? of the pair of nests that is present in Sec 11:T12N:R93W. The westerm 
nest of this pair appears to be an alternate and no record of its use has been documented (Figure 
3-11). One adult was observed incubating during a March, 1996 survey and the other adult was 
r\earby. During the May, 1996 aerial survey, one eagle chick was seen in the nest. This chick was 
nearly full grown and close to fledging when this nest was observed from the ground in late June, 
1996. 


Peregrine Falcon. Peregrine falcons normally nest on cliff faces 200 to 300 feet high, although cliffs 
as high as 2,100 feet have been used. Most known nest sites are below 9,500 feet elevation but 
nests located as high as 10,500 feet have been documented (FYWS 1984). An available prey base 
of shorebirds, waterfowl, and/or small-to-medium-sized terrestrial birds usually occurs within ten 
miles of the nest site. Nesting peregrines may, however, hunt up to 17 miles from their aerie to 
locate prey. Wetlands and riparian zones, as well as open meadows, parklands, croplands, lakes 
anc gorges are potential habitats in which prey bird species are found and hunted by peregrines 
(FWS 1984). 


Bird populations in and around the project area may be abundant and diverse enough to support 
peregnnes. However, cliffs high enough to provide suitable nesting habitat are absent. In addition 
to the apparent lack of suitable habitat, no peregrine sightings have been recorded within the project 
area in either the WOS or the WYNDD. Peregrine falcons may at times migrate through the project 
area, but nesting by this species on or near the project area is unlikely. 


Whooping Crane. Whooping crane breeding and wintering habitats have been described for the 
sub-population of cranes that nest within the Wood Buffalo National Park and winter on the Aransas 
NWR along the Gulf of Mexico in Texas (Whooping Crane Recovery Team 1986). Most cranes in 
the sub-population introduced at Grays Lake NWR spend summers throughout eastern Idaho and 
westem Wyoming and spend winters in the vicinity of Bosque Del Apache NWR in west-central New 
Mexico (Whooping Crane Recovery Team 1986). Preferred habitats include marshes and swamps, 
wet meadows, and grain fields near water (Dorn 1981). Similar wetland habitats are used by 
migratory whooping cranes along the North Platte River in Nebraska (Aronson and Ellis 1979). 


Each pair of whocping cranes requires about 1,000 acres of undisturbed marsh for nesting and 
about 400-600 acres for winter feeding (Mackenzie 1977). Wetlands are extremely limited within the 
project area and the possibility of a whooping crane using the area is remote. No whooping cranes 
were observed within the project area during 1996 field surveys, and there have been no recorded 
sightings in either the WOS or the WYNDD. 
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3.8.2 Candidate Wildlife Species and Species at Risk 


Wildlife species which are not listed as endangered or threatened by the FWS, but have been 
identified for possible listing in the future, are classified as candidate species. On July 19, 1995 the 
FWS issued a new policy direction with respect to candidate species. Under the new policy, only 
those species that are categorized as a candidate category 1 under the previous system will be 
considered for listing. Species listings from the FWS no longer include those species previously 
identified as 3C or C2 and only include category 1 candidates. 


Former C2 candidate species are now referred to as species at risk. Although these species have 
no legal status under the ESA, the FWS still maintains an active interest in their numbers and status 
and they should be given the same consideration as endangered, threatened, and candidate species 
on the project area. Seven additional wildlife species that have the potential to occur, or are known 
to occur in the project area, are designated as “species at risk” by the FWS and are of concem to 
the BLM. These species are shown on Table 3-20 and are described below. 


Table 3-20. Candidate Species and Species at Risk Potentially Present Within the 
South Baggs Project Area. 








Species at risk 
Species at risk 
Species at risk 
Species at risk 























Charadnus montanus Candidate 
Athene cuniculana Species at risk 
Buteo regalis Species at risk 




















Eastem short-homed lizard Phrynosoma douglassi Species at risk 
brevirostre 





- 


Mountain Plover. The mountain plover nests over much of Wyoming, but preferred habitat is limited 
throughout its range (Oakleaf et al. 1982, Dinsmore 1983, Leachman and Osmundson 1990). 
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Mountain plovers prefer shortgrass praine with open, level or slightly rolling areas dominated by biue 
grama and buffalograss (Graul 1975, Dinsmore 1981, Dinsmore 1983, Kantrud and Kologiski 1982). 
These habitats are quite often associated with prairie dog colonies and researchers have found that 
plovers select prairie dog colonies over other areas (Knowles et al. 1982, Knowles and Knowles 
1984, Olson and Edge 1985). in Montana, breeding populations of plovers are primarily confined 
to prairie dog colonies in the north central portion of the state (Knowles and Knowles 1984). 


The project area is dominated by sagebrush/grass, juniper, and badlands breaks habitats which are 
habitats that are not preferred for nesting by plovers. Praine dog colonies are few and small in size 
and the burrows are scattered throughout areas of large sagebrush (Figure 3-12). No reports of 
mountain plovers have been recorded for the project area in either the WOS or WYNDD. During a 
survey for plovers conducted in early May, 1996 prairie dog colonies on the project area were 
searched for evidence of mountain plovers. Although each colony, including the edge interfaces with 
non-colony vegetation, was walked no plovers were seen. In consideration of the lack of preferred 
habitat on the area and the lack of evidence of occurrence, it is concluded that the use of the project 
area by mountain plovers is unlikely. 


Swift Fox. The swift fox inhabits short grass and mid-grass prairies over most of the Great Plains 
including eastern Wyoming (Clark and Stromberg 1987). In eastern Wyoming and portions of 
northeastem Colorado, the species is most common in areas with relatively flat to gently rolling 
topography (Fitzgerald et al. 1994). Dens are typically located on sites dominated by blue grama or 
buffaiograss. Swift foxes prey on a variety of small rodents, lagomonphs, and birds, although 
lagomorphs comprise the majority of their diet (Cutter 1958). This species has been little studied 
in Wyoming, but recent surveys conducted by Woolley et al. (1995) show that it is much more widely 
distnbuted than previously thought. Woolley's studies have documented occurrences in northeastern 
Carbon County and Sweetwater County. No swift fox were found during his survey in southwestein 
Carbon County, but the survey did not extend far enough south to inciude the project area. It is 
Woolle/'s opinion (1996), however, that habitats on the project area are unlikely tc support swift fox. 
Due to the facts that: (1) the project area does not include the habitat types preferred by this 
species, (2) no evidence of the occurrence of swift foxes was observed within the project area during 
1996 field surveys, and (3) there are no recorded sightings in either the WOS or the WYNDD, it is 
unlikely that this species occurs on the project area. 


Long-legged myotis. While the long-legged myotis can be expected anywhere in Wyoming in 
suitable habitat, and is known to be one of the most abundant bats in the West (Ciark and Stromberg 
1967), its residency status and abundance are currently unknown. This bat is a species of wooded 
areas in foothills, mountains, and high plateaus. Typical habitat is montane or subalpine forest, 
ponderosa pine woodiand, pinyon juniper woodland, and montane shrubs with willows or well 
watered stands of sagebrush (Armstrong et a!. 1994). Long-legged myotis emerge early to forage 
under the canopy of trees and are often one of the earliest bats to begin foraging before sunset 
(Nowak and Paradiso 1983). 


Like many species of myotis, the long-legged myotis is often confused with the little brown bat 
(Armstrong et al. 1994). Based on the habitats they use and their widespread occurrence within the 
State, the long-legged myotis possibly occurs within the project area in the pinyon juniper and 
montane shrub habitats. 
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Long-eared myotis. Like the long-legged myotis, this species ranges statewide at moderate 
elevations from 5,000 to 9,800 feet (Clark and Stromberg 1987). Although the species may 
hibemate in Wyoming, its residency status is currently unknown and it is thought to be uncommon 
(WGFD 1997). The long-eared myotis is a species of coniferous forest, on both sides of the 
Continental Divide. Ponderosa pine woodland is the most common habitat type, although they also 
range down into pinyon-juniper woodland, where they may be abundant (Armstrong et al. 1994). 
Roosts are in trees, sheds, cabins, caves, and abandoned mines. 


As with other species of bats, information pertaining to the long-eared myotis within the project area 
is extremely limited. Preferred habitat conditions appear to be abundant and diverse enough to 
support local populations of long-eared myotis and some of the biuffs located in the eastern and west 


d myotis. This bat is widespread and common in the westem United States 
(Nowak and Paradiso 1983, Armstrong et al. 1994). In Wyoming it occurs statewide in suitable 
habitat (Clark and Stromberg 1987). However, although the species may hibemate in Wyoming, its 
residency status is currently unknown and it is thought to be uncommon (WGFD 1997). Despite its 
wide occurrence, little is known about the habitat preference of this species, although it is known to 
inhabit areas near rock outcrops and is more common at lower elevations (Armstrong et al. 1987). 
Summer roosts of this species are highly variable and include buildings, mines, under bark on trees, 
and beneath stones (Clark and Stromberg 1987). 


The westem smali-footed myotis has recently been documented in the vicinity of the prciect area 
(WGFD 1995c) and their occurrence within the project area seems likely. The existence of 
topographic conditions and habitats used for roosting, associated with the expanses of piny on juniper 
vegetation types on the project area, offers good potential habitat for these species. 


Townsend's big-eared bat. This bat can be found throughout Wyoming and its distribution is likely 
determined by the availability of roosts such as caves, mines, tunnels, and crevices with suitable 
temperatures (Clark and Stromberg 1987). The Townsend's big-eared bat is generally solitary, but 
is known to gather in small groups. They can be found roosting in mines, caves, and structures in 
woodlands and forests generally up to 9,500 feet elevation, but sometimes higher. The most typical 
habitats for this bat are desert shrub lands, pinyon-juniper woodlands, or dry coniferous forests 
(Armstrong et al. 1994). 





A variety of habitats used by this species is present in the project area and it is possible that 
Townsend's big-eared bat occurs there, especially in the desert shrub and pinyon-juniper woodland 
habitats. However, as is the case with all other species of bats, it is difficult to estimate their 
occurrence in the project area without extensive mist netting efforts. 


Westem burrowine 2wi, The burrowing ow is a summer resident on the plains over much of the 
state and usu>"___... 3s on its breeding grounds from late March to mid-April (Johnsgard 1986). 


The burrow. © | is associated with open habitat that has short vegetation and contains an 
abundance © © 2ws (Thompsen 1971, Wedgwood 1978). In Wyoming, prairie dogs and ground 
squirrels . — ‘ne most important sources of burrowing ow nest sites. Burrowing owl use of 
abandoned prairie dog towns is minimal, and active dog towns are the primary habitat for the owls 
(Butts 1973). As the range and abundance of these mammals have decreased, so too has the 
status of the burrowing ow. 
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Within the project area, local occurrences appear to be governed pnmanily by availability and 
Suitability of burrow sites. Although less than one percent of the project area Contains active praine 
dog colonies and the potential for suitable burrowing ow! nest sites is limited, the WOS contains one 
record of a sighting of this species on the project area in Sec 5:T12N:RS2W on November 10, 1979. 
Two other sightings are recorded in the WOS for Sec 9:T13N:R92W, and Sec 2:T13N:R93W, 
approximately 4 and 5 miles north of the project area, respectively. Although no burrowing owls 
were observed by HWA biologists during 1996 field mapping of prairie dog towns in 1996, some 
potentially suitable habitat does exist. 


Ferruginous hawk. Throughout their range, ferruginous hawks have been found nesting on a wide 
variety of substrates (Evans 1983). in Utah for example, ferruginous hawks nested on junipers, 
pinyon pines, cottonwoods, on the ground, on low hills and knolls, on low cliffs, and on artificial 
structures (Smith and Murphy 1978). Generally, this species nests where visibility is extensive and 
this, in part, may contribute to the species’ relatively high sensitivity to human disturbance (Suter and 
Joness 1981, Taylor 1988). 


The ferruginous hawk is a common species in southcentral Wyoming and is essentially ubiquitous 
in the region. The WOS contains one sighting record of the ferruginous hawk on the project area 
as well as eight other records for townships adjacent to the project area. Five inactive and one 
active ferruginous hawk nests were found on the project area in 1996 during field surveys (Figure 
3-11, Table 3-16). In the project area, ferruginous hawk stick nests are typically located on rock 
mid-March through early April and the young fledge from early June to early July (Call 1978). 


Eastern short-homed lizard. The short-homed lizard occurs in a wide variety of habitats in 
Wyoming, ranging from grassiands and desert shrublands in the lower elevations to mixed conifer 
forests in the mountains (Baxter and Stone 1985). This lizard prefers relatively open areas with 
sparse vegetation and often closely matches the color of soil in its habitat and is usually difficult to 
observe until it moves. This lizard is usually active during warm daylight hours from April to October 
(Hammerson 1986). Ants make up the major part of this lizards diet, but other small insects and 
spiders are also eaten. 


Apparently suitable habitat and conditions are widespread on the project area and suggest that the 
eastem short-homed lizard is likely to occur there. Although this lizard was not seen during the 1996 
field work, and there have been no documenied occurrences of it in either the WOS or WYNDD, its 
Cryptic nature and small size make it hard to detect and its presence could easily go unnoticed. 


3.8.3 Special Status Fish Species 


No perennial streams occur on the project area. This area drains intermittent/ephemeral runoff 
events, generated by spring snowmelt and summer thunderstorms, directly into the Little Snake 
River. These drainages are dry most of the year, do not support fish life, and are classified as 
intermittent or ephemeral (Ciass 4) by the Wyoming Department of Environmental Quality (WDEQ). 


Depletion of surface water on the project area is not anticipated. As described in Section 4.4 (Water 
Resources), water used during drilling and construction activities would be nominal in volume (81.1 
acre-feet) and would be obtained from deep wells drawn from aquifers that are isolated from the 
Little Snake River and which are not associated with any surface expression in the watersheds of 
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the project area. Thus, no water depletion that could affect Threatened, Endangered, or Candidate 
fish species would occur. When or if this scenano changes and depietion is expected, the mandates 
of the revised Windy Gap analysis would be applied, and potential wnpacts to downstream 
Threatened and Endangered fish species would be described. 


3.9 RECREATION 


Recreation use of public and private lands within the project area primanily involves dispersed 
activities; there are no developed recreation sites or facilities. Back country recreation uses are 
concentrated during the fail hunting seasons. The area provides excellent muie Geer hunting 
opportunities. The Baggs Herd Unit, of which the project area is a small part, is very important to 
high hunter success rates. In 1994, 677 mule deer in tive Baggs Herd Unit and 438 antelope (Bitter 
Creek Herd Unit) were harvested. Also, 43 elk were harvested in the unit bounded by I-80, Wyoming 
430, Wyoming 789 and the Colorado border (Petition Herd Unit). Because the project area is 
predominantly on public land administered by the BLM, and readily accessible, it is popular with 
Baggs area hunters. Hunting for mule deer, antelope, and sage grouse occurs during September 
October sage grouse season. 


Although data on recreational visitation are not available, the area receives considerable use by 
recreationists, despite the lack of recreation facilities. The project area proximity to Baggs leads to 
recreation levels higher than expected for areas of this type. Other than fail hunting activity, the area 


The following description of the affected environment is based on the BLM's land classification 
program for visual resources (Visual Resource Management [VRM] USD!-BLM 1986). View sheds 
were delineated on USGS quad maps by identifying ridge lines or sharp breaks in contour as seen 
from major roads in the project area (Figure 3-13). The collective outlines descnbe the view sheds 
from all major roads. Objects and activities within a view shed would generally be visible These 
initial delineations were field checked by traveling all major roads in both directions. One on-site visit 
and interpretive work from topographic maps, photographs, and field notes compiled by other 
sstendiocipiinary team G08) enenibens ware etfinsé to doomed the affected endrenment. 


3.10.2 Landscape Description 


The South Baggs project area is somewhat atypical of the Wyoming Red Desert region 
Topographic breaks rise 200 to 300 feet above the Little Snake River bottoms and adjacent 
sagebrush flats. These breaks delineate the south and east edges of the project area. The east 
facing break is relatively steep. The south facing break is more gradual in slope. The breaks are 
the dominant visual feature in the project area. The buff, gray, and reddish colors of the bluffs 
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South Baggs Area Natural Gas Field Development Draft EIS - May 1999 Page 367 











136 


CHAPTER 3: AFFECTED ENVIRONMENT 











RS2W 


RS3W 





















































Bes SO “ee es 7 
A / SM \ “\ S ) wre 
« \ t . - i, 
Neo - - A ; f a . he 7 
a) , SS > ~ & 
it 
: 
< | 
fas] 
© 
a 
hi z 3 Lis 
o 
+ i O| « a 
; i} =i oO 
+ 
: — 
@ om 
§ <x 
/ a — 
= 
¥. :& 
i \f- 2. oO 
Sa > Oo 
Ps o — 
/ < —- 
y / fr t 
. iN : oi 
= . I~ S 
=~ } : <> ee \ > 2 Pr 
Tay Gin ji a iy e 
-_: - py tt — 
\ SOLS | 2 
= 
~ ! y) 
- if N 
, z 
/ Nab FE: P. 
{eo Hae 
} y > 
‘Ss 
. ; roa) 
. , % 
a, iN 
¥ <- = . a él ; (“\ , al > 
xs 7 ] 1 xs \ \Ot u 
ea 4 





Page 3-68 South Raggs Area Natural Gas fF teld Development [hat © 1S - May 199° 











BLANK PAGE 











CHAPTER 3: AFFECTED ENVIRONMENT 





provide a year-round contrast with the adjacent vegetation. 


Poison Basin is a gently rolling area on top of the breaks. The Basin is back-dropped by Red Creek 
Rim to the north. Mixed desert scrub, placed in a diverse mosaic, is the dominant cover type 
Scattered patches of juniper woodland are an important visual component of the Basin landscape. 
They are most prevalent along the ridgelines, in swales, and on elevated sites, including the Poison 
Buttes. Additionally, the project area has some badiands, a wet meadow in the northwest comer 
of the area, and a few cottonwood trees in the Poison Creek drainage. The predominant vegetative 
cover types within the project area are alkali and low sagebrush, mixed desert scrub with large 
stands of rabbitbrush/sagebrush, and mixed grasses on the flats. Scattered stands of juniper 
visually dominate the mid-slopes, ridgelines, and some drainages. Green and gray-green are the 
dominant colors during early spring. The gray-green of sagebrush and ochre colors of cured grass 
predominaie into the fall. This visual pattem is accentuated in the winter when grasses are covered 
with snow, setting up strong contrasts of gray-green against white. The visual lines defined by the 
south and east facing breaks dominate the project area landscape. Scattered stands of juniper are 
important visual features in an otherwise subtle mosaic of grasses, sagebrush, and rabbitbrush. 


Evidence of cultural modification within the project area includes fences, powerlines, roads, 
reclaimed mine excavation and spoil, natural gas wells, storage tanks, and natural gas pipelines. 
An estimated 275.0 acres of landscape have been disturbed by previous activities in the project 
area, of which an estimated 195.0 acres are oil and gas field related, including resource roads, local 
roads, collector roads, and drill sites. The remaining 80.0 acres of disturbance are related to mining 
activities and have been reclaimed. Most of these disturbances are visible from Poison Buttes Road. 
However, because of relatively limited development and reclamation efforts, disturbance does not 
dominate the landscape. 


3.10.3 Visual Analysis 


Motorists travelling Wyoming Highway 789 would have visual access to an estimated 1,200 acres 
of the project area seen in the foreground and middieground of the view shed (Figure 3-13). Those 
travelling Wyoming Highway 70 would have periodic views of the site from high points on the road. 
These views would be in the middieground and background of the view shed. An estimated 4,500 
acres would be visible from lightly travelled Moffat County Road 4, and an estimated 4,000 acres 
would be visible from lightly travelled Poison Buttes Road. 


For some travellers, particularly tourists, the quality of the visual resource is an important attribute 
of the travelling experience. The project area would be visible from several locations in the town of 
Baggs, including the town park. It is assumed that the quality of the visual resource is also important 
to Baggs residents. In addition, the project area would also be visible from several ranches north 
and east of the town of Baggs. 


Although there are no developed recreation sites within the project area, the area receives 
considerable use by recreationists, including big game hunters and upland game hunters, off-road 
vehicle users, rock hounds, wildlife watchers, as well as backpackers and campers. The quality of 
the visual resource is typically an aspect of concem for these groups of users. Other users, 
including those working in the oil and gas industry and grazing permit holders, would also be affected 
by changes to the visual resource. 
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The intent of the BLM’s VRM program is to preserve scenic values in concert with resource 
development. Visual resource specialists with the BLM have classified the visual resources in the 
project area as Class Ill. The VRM program (USDI-BLM 1986) descnbes the levels of change 
allowable in the visual resource permitted in Class Ili landscapes as follows: 


The project lies within a Class Il! VRM area. The objective of this class is to partially retain the 
existing character of the landscape. The level of change to this charactenstic landscape should be 
moderate. Management activities may attract attention but should not dominate the view of the 
casual observer. Changes should repeat the basic elements of form, line, color, and texture found 
in the predominant natural features of the charactenstic landscape. 


3.11 CULTURAL RESOURCES 


3.11.1 Introduction 


Archaeological investigations in the Washakie Basin indicate that the area has been used by 
prehistoric groups for at least 10,000 years from Paleoindian times until the present. The prehistoric 
cultural chronology applied to the Washakie Basin is based upon the model devised for the larger 
Wyoming Basin by Metcalf (1987) and most recently revised by Thompson and Pastor (1995). The 
Wyoming Basin prehistoric cultural chronology is a revision of the chronology developed by Frison 
(1978) for the Northwest Plains. This revision was necessary because the archaeological record in 
the Washakie Basin experienced differential influences periodically from surrounding culture areas 
(Great Basin Plateau, Great Plains, and the Colorado Plateau cultural areas). The Wyoming Basin 
prehistoric cultural chronology is summarized in Table 3-21. 


Table 3-21. Summary of Prehistoric Cultural Chronology of the South Baggs Project Area. 





ca. 12,000-7300 years BP 


Paleoindian Period 








Early Archaic Period 
Great Divide Phase ca. 7300-6000 years BP 
Opal Phase ca. 6000-4300 years BP 
Late Archaic Period 
Pine Spring Phase ca. 4300-2800 years BP 
Deadman Wash Phase ca. 2800-1800 years BP 



















Late Prehistoric Period 
Uinta Phase ca. 2000-650 years BP 
Firehole Phase ca. 650-250 years BP 
Protohistoric Period ca. 300-150 years BP 
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The first historic use of the area was associated with trapping and explorers, followed by the 
westward-bound emigrants. Homesteading supported initial settlement of the region. The 
completion of the Union Pacific mainiine in 1868 increased settlement to the area but historically and 
presently the area remains relatively isolated. Uranium mining in the 1950s resulted in increased 
activity in the area and currently oil and gas extraction are the focus of activity in the region. The 
Historic period chronology is summanzed in Table 3-22. 


Table 3-22. Summary of Historic Chronology of the South Baggs Project Area. 























Historic Period Date 
Traders and Trappers 1825-1840 
Westward-bound Emigrants 1843-1868 
Early Railroad beginning in 1864 
| Euro-American settlement _ — beginning in 1864 


3.11.2 Summary of the Culturai Resource Database 


The State Historic Preservation Office (SHPO), Cultural Records Office, was contacted regarding 

recorded sites within the study area. Additionally, the records at Archaeological Services 
of Western Wyoming College (AS-WWC) were consulted, along with the files at the Great Divide 
Resource Area of the Rawiins District BLM. 


The Washakie Basin has been the scene of numerous cultural resource investigations. Intensive 
investigations began in the 1970s pursuant to Section 106 of the National Historic Preservation Act 
(NHPA). Multiple inventories, construction monitors, trench inspections, salvage, and small testing 
projects have been conducted in southcentral Wyoming. Only 20 of these projects have been 
conducted in the South Baggs project area. However, three of these projects were major block 
surveys and they encompass almost the entire South Baggs project area (ca. 11,000 acres). in 1977, 
the Office of the Wyoming State Archaeologist inventoried 4,080 acres within and immediately 
adjacent to the South Baggs project area. They recorded four sites as a result of the inventory. In 
1994, Metcalf Archaeological Consultants (MAC) inventoried 4,695 acres within and immediately 
adjacent to the South Baggs project area. They recorded 99 new sites and relocated 3 of 9 
previously recorded sites in the area (Pennefather-O'Brien 1994). In 1995, MAC inventoried 6,950 
acres within and immediately adjacent to the project area. They recorded 197 new sites and 
relocated 4 of 10 previously recorded sites (Spath 1995). The two inventories by MAC overlapped 
most of the area inventoried in 1977. 


The prehistoric occupation of the Washakie Basin is moderately well documented. Currently there 
are 299 cultural properties recorded within the project area: 277 are aboriginal sites, 7 are historic 
sites, and 15 are multi-component sites. The multi-component sites consist of two separate 
occupations: the earlier prehistoric aboriginal occupation, overlain by a historic occupation. Thus, 
292 prehistoric sites/components and 22 historic sites/components are present in the project area. 
The sites have been grouped into types based on postulated functional information from the sites 
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present in the project area Table 3-23 contains a summary of the site types. 


Table 3-23. Summary of Prehistoric and Historic Sites Located in the South Baggs Project 
Area. 









































Site Type Total Number of Site Types 
Prehistoric Sites 
Lithic Scatter 66 
Open Camp 215 
Features Only 11 
TOTAL 292 
Historic Sites 
Farming _ 1 
Ranching | 20 
Transportation 1 
TOTAL 22 











Prehistoric site density is high in the South Baggs project area. The area borders the Little Snake 
River valley and is drained by two tributary drainage systems (Red Creek and Poison Draw). 
According to Spath (1995), the most common site settings are relatively elevated areas, wooded with 
juniper, that afford good views of lower lying valleys or draws. The next most common site areas 
are the ndges below and extending from the high bluffs and ridges. These sites lack the vantage 
points of those on higher ground but provide more shelter. The next most common site setting are 
small ndges and hillocks with eolian sand deposits. 


3.11.3 Prehistoric Site Types 


Lithic Scatter (n=66, 22.6%) Lithic scatters are defined by the presence of chipped stone debitage 
and/or chipped stone tools. These sites contain no features or evidence of features (fire-cracked 
rock). In terms of cultural behavior, these sites represent short duration activities, although the site 
may have been used more than once. The sites are primarily associated with the production of 
stone tools. 


Open Camp (n=215, 73.6%) Open camp sites contain evidence of a broader range of activities than 
lithic scatters, including residential locations associated with the collection, processing, and 
consumption of food resources. The site may contain lithic debitage, chipped stone tools, ground 
stone tools, and ceramics. 





Page 3-72 South Baggs Area Natural Gas Field Development Draft EIS - May 1999 











CHAPTER 3: AFFECTED ENVIRONMENT 





Features n=11, 3.8%) Sites that are grouped into this category consist solely of features and 
lack any other associated portable cultural material. 


3.11.4 Historic Site Types 


Farming (n=1, 4.5%) This category includes sites associated with the intentional modification of the 
land for growing crops. The Gibson-Blair ditch is the one site in the project area placed within this 
category. The Gibson-Blair ditch is an active and maintained irrigation ditch. The ditch runs along 
the gentle slope at the edge of the Little Snake River valley between slightly steeper slopes to the 
north and the upper terraces of the Little Snake floodplain to the south. The ditch has been in use 
since the 1889s. It has been regularly maintained and continues to be in use. 





Ranching (n=20, 91.0%) Sites that are associated with the historic ranching theme consist of 
homesteads and outlying stockherding camps. All sites within this category in the project area are 
historic debris scatters which are presumed to be associated with stockherding activities. No 
homestead locations are presently known. These sites are present at various locations throughout 


the project area. 


Transportation (n=1, 4.5%) This category includes historic trails and wagon roads, highways, and 
sites associated with early Euro-American exploration of the area. The Cherokee Trail is the one 
transportation site recorded in the project area. The Cherokee Trail was named for a route taken 
by a group of Cherokee emigrants who wanted to avoid the Oregon Trail. However, earlier research 
(Spath 1995: 18) indicates that the Cherokee Trail is misdocumented and does not actually occur in 
the project area. Research by Rosenberg (1995) documented that portions of the Poison Buttes 
Road follow long segmenis of an earlier wagon road going west from Baggs, but no identifiable 
remains of early wagon roads were found in the project area. 


3.11.5 Excavation Data 


Within the South Baggs project area, only one site has been the scene of large-scale testing and/or 
data recovery programs. The Sheehan site (48CR4114) is located in the north central portion of the 
project area. The excavation data (Bower et al. 1986) indicates the site was the location for two 
short-term winter camps, dating to 4010 years BP (Component 1) and 1190-1440 years BP 
(Component 2). Although 3000 years separate the occupations, the site apparently served much 
of the same function: a smali hunting camp used during the winter as part of the nomadic 
subsistence strategy of hunters and gatherers. Procured game was brought to the site to be 
processed. The lithic analysis suggests that both occupations were using the same lithic sources 
in nearly identical ways. Neither occupation contains evidence of habitation remains. These 
similanties indicate some long-term stability in both subsistence strategy and in resource utilization 
for this area. 


3.12 SOCIOECONOMICS 


The analysis area for socioeconomic effects includes southwestem Carbon County, Wyoming and 
northeastem Moffat County, Colorado. This section provides information on population, economic, 
housing, public infrastructure and local government fiscal conditions in the area of analysis. 
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issues and opportunities identified during the scoping process include the potential for project-related 
employment and income; potential population growth in Carbon County; project-related demand for 
housing resources in Carbon County and project-related effects to the local economy and tax base. 


The City of Rawiins is the largest community in Carbon County, Wyoming. It is the County seat and 
the principal center of economic activity in the County. Rawlins is located approximately 80 miles 
from the project area. Three other Carbon County communities could be affected by the project; the 
town of Baggs is only 2.5 miles from the project area; the town of Dixon is located about 10 miles 
from the project area, and the unincorporated town of Savery is located 14 miles east of the project 
area. 


The City of Craig, which is the county seat of Moffat County, Colorado, is the largest community in 
the County and the principal center of economic activity. It is located about 44 miles south of the 


project area. 

3.12.1 Population 

During the past two decades, population growth and deciine in Carbon County has roughly paralleled 
that of the State of Wyoming. Both the County and the State experienced rapid growth during the 


1970 through 1980 period, however, Carbon County lost almost 24 percent of its population from 
1980 to 1990 while State population declined by only 10 percent during the same period. 


Since 1990, the population of Carbon County has remained relatively stable. Based on estimates 
provided by the U.S. Bureau of the Census and the Wyoming Division of Economic Analysis, the 
County's population has decreased by about 2.5 percent since 1990. Over the same period, the City 
of Rawlins experienced a population decrease of about 1.5 percent. Recent population estimates 
for Rawiins, Baggs and Dixon in Carbon County are presented in Table 3-24. 




































Table 3-24. Population Estimates for Jurisdictions Near the Project Area. 
Rawiins, Wyoming 11,547 9,380 9,248 9,083 9,225 9,239 
Baggs, Wyoming 433 272 268 279 290 290 
Dixon, Wyoming 82 70 72 68 61 62 
Carbon County, WY 21,896 16,659 16,387 16,119 16,231 16,247 
Craig, Colorado 8,133 8,091 8,137 8,289 8,339 8,435 
Moffat County, CO 13,133 11,357 11,437 11,645 11,702 11,855 























Sources: US. Department of Commerce, Bureau of the Census, Wyoming Division of Economic Analysis(a), 
Colorado Division of Local Government 
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The population of Moffat County, Colorado deciined by 13.5 percent from 1980 to 1990. Since 1990, 
however, the County has experienced modest population growth. According to the Colorado Division 
of Local Government, the population in Moffat Courity increased 4.4 percent from 1990 to 1994. The 
population of Craig, Colorado has also grown modestly but steadily since 1990. The City 
experienced a 4.3 percent increase in population from 1990 to 1994. Recent population estimates 
for Craig and Moffat County are also presented in Table 3-24. 


3.12.2 Employment and income 


Between 1990 and 1993, full- and part-time employment decreased by 2.1 percent in Carbon County. 
The decreases in population and employment since 1990 have been noticeable but recent 
information indicates that the local economy may have reached a trough in 1992, as both 
employment and population have gradually increased since 1992. 


Between 1990 and 1993, construction employment in Carbon County decreased 18.4 percent (losing 
88 out of a total of 479 jobs), and mining employment decreased 32.7 percent (losing 315 out of a 
total of 962 jobs). Manufacturing employment in Carbon County increased 11.1 percent (74 jobs) 
from 1990 to 1993, while employment in services increased 9.4 percent and wholesale trade 
employment increased 6 percent. Table 3-25 illustrates employment in Carbon County for each 
sector of the economy. 


Table 3-25. Full-Time and Part-Time Employment in Carbon County. 


___EmploymentSector _| 1990 | 1991 | 1992 | 1993 
Farm Employment 562 536 537 595 





Agricultural Services 136 129 119 128 
Mining 962 913 722 647 
Construction 479 458 422 391 
Manufacturing 665 710 726 739 
Transportation & Pub. Utilities 833 854 805 864 
Wholesale Trade 167 176 178 177 
Retail Trade 1657 1637 1625 1685 
Finance, ins. & Real Estate 514 500 476 475 
Services 1730 1880 1839 1893 
Government 2149 2154 2135 2054 
Totals 9,854 9,947 9,584 9,648 























Source: 1995 Wyoming Division of Economic Analysis(b). 


Between 1990 and 1993, full- and part-time employment increased by 3.6 percent in Moffat County. 
During this period, manufacturing employment in the County increased 21.7 percent (21 jobs) while 
mining employment decreased 16.4 percent (161 jobs). Retail and service employment increased 
16.6 percent (168 jobs) and 13.8 percent (171 jobs), respectively, between 1990 and 1993. Table 
3-26 illustrates employment in Moffat County for each sector of the economy. 
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Farm Employment 

Agricultural Services 118 121 120 124 
Mining 985 918 844 824 
Construction 236 281 284 250 
Manufacturing 97 86 125 118 
Transportation & Pub.. Utilities 589 628 614 630 
Wholesale Trade 161 136 147 154 
Retail Trade 1014 1066 1140 1182 
Finance, ins. & Real Estate 299 322 308 303 
Services 1242 1292 1339 1413 
Goverment 1100 1096 1139 1125 
Totals 6,421 6,458 6,569 6,649 























Source: Colorado Dmision of Local Government 


The mining sector has experienced substantial employment losses during recent years in both 
counties in the area of analysis. As referenced above, the U.S. Bureau of Economic Analysis 
statistics for mining employment in Carbon County indicate a loss of 315 jobs for a 33 percent 
reduction in mining employment in the County between 1990 to 1993. This decline in mining 
employment can be explained primarily by the shutdown of the Rosebud and Seminoe #2 mines and 
workforce reductions at the Medicine Bow mine in Carbon County (Vogler 1996). 


These losses in this basic sector have had an adverse impact on the County's overali economy. 
The adverse impact of employment losses in the coal mining industry has been less dramatic in 
Moffat County. The statistics for mining employment in Moffat County show an employment decline 
of 161 from 1990 to 1993, which represents about a 16 percent reduction in mining employment in 
the County. The decline in mining employment can be explained primarily by workforce reductions 
at the Colowyo and Cyprus Empire mines in Moffat County (Labracherie 1996). 


Income eamed in Carbon County increased 7.8 percent from 1990 to 1993. Over the same penod, 
mining income decreased 16.3 percent and construction income decreased 21.3 percent. From 
1990 to 1993, manufacturing income increased 29.2 percent, services income increased 29.9 
percent and wholesale trade income increased 28 perceni' Between 1990 and 1993, per capita 
personal income increased 13.9 percent. In 1993, Carbon County per capita personal income was 
$19,201 compared to Wyoming statewide per capita personal income of $19,719. Income earned 
by sector and per capita income are presented below in Table 3-27. Recent employment and 
income statistics indicate that the local economy has diversified somewhat since 1990. 


Moffat County, Colorado eamed income increased 14 percent from 1990 to 1993. Over that period, 
mining income decreased 3.7 percent and construction income decreased 2.7 percent. From 1990 
to 1993, manufacturing income increased 54.4 percent, services income increased 38 percent and 
retail trade income increased 24.3 percent. Between 1990 and 1993, per capita personal income 
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Table 3-27. Total Earnings by Major industry ($000) and Per Capita income in Carbon 
County, Wyoming. 
_———, aun 37.858 ein 30,752 
Construction 9,878 9,476 9,363 7,770 
Manufacturing 19,031 23,055 22,633 24,584 
Transportation & Pub.. Utilities 29,881 32,870 33,002 35,325 
Wholesale Trade 4,671 5,166 5,508 5,979 
Retail Trade 17,701 18,464 18,916 19,850 
Finance, Ins. & Real Estate 3,477 3,689 4,150 4,390 
Services 19,328 21,617 22,959 25,108 
Govemment 46,627 47,862 48,880 48,031 
Totals 188,217 201,090 201,907 202,965 
Per Capita Personal income 16,857 18,259 18,677 19,201 























Source: 1995 Wyoming Dmision of Economic Analysis(b). 


increased 13.8 percent. Moffat County per capita personal income was $18,109 in 1993, compared 
to Colorado statewide per capita personal income of $21,498. Income earned by sector and per 
Capita income for Moffat County are presented below in Table 3-28. These statistics indicate that 
the local economy has experienced substantial growth since 1990. 


3.12.3 Oil and Gas Industry 


Since 1991, the level of drilling activity in Carbon and Sweetwater Counties in Wyoming has 
increased substantially. The numbers of approved permits to drill in the two counties for 1991 to 
1994 are illustrated in Table 3-29. The increase in well drilling (primarily natural gas) in southwestem 
Wyoming including westem Carbon Ccunty has prompted an increase in the number of oil and gas 
drilling and field service companies locating in the region and a corresponding increase in oil and gas 
employment in the region (Wyoming Department of Employment 1994). A substantial number of 
drilling and field service firms are located in Casper and Rock Springs and a few are located in 
Wamsutter, Rawlins and Bairoil, Wyoming. 


3.12.4 Housing 


Even though Carbon County and City of Rawlins population levels are substantially below 1980 
levels, there has not been a corresponding large increase in vacant housing in the County. This is 
because many of the newcomers lived in mobile homes in mobile home parks during the energy 
boom of the 1970s and early 1980s. During the latter half of the 1980s, as the energy boom waned 
2nc population decreased, many temporary residents left Wyoming taking a number of mobile homes 
with them. Many of the newcomers who remained gradually moved into single family residences, 
leaving more vacant mobile homes which have either left the State or been taken out of service. 
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Table 3-28. Total Earnings by Major industry ($000) and Per Capita Income in Moffat 
County, Colorado. 
Employment Sector 1990 

Agricultural Services 924 1,068 1,070 

Mining 47,751 44 530 45,474 45,979 
Construction 4648 5,393 7,469 4,524 
Manufacturing 1,549 1,620 2,359 2,391 
Transportation & Pub.. Utilities 19,358 21,705 23,903 26,385 
Wholesale Trade 3,995 3,625 3,955 4,289 
Retail Trade 12,445 13,913 15,231 15,472 
Finance, ins. & Real Estate 2,637 2,678 2,848 3,112 
Services 13,594 15,243 17,025 18,765 
Government 25,578 26,808 28,507 29,147 
Totals 132,479 136,583 147,841 151,220 
Per Capita Personal income 15,920 16,504 17,556 18,109 























Source: Colorado Division of Local Government. 


Table 3-29. 


____tevation [1990] 1901} 992 | t999 | 1904 


Approved Permits to Drill and Wells Drilled. 









































Carbon County 
Approved Permits to Drill | 58] 17] 26 | 134 
Wells Drilled | 27 25 | 28 | 121 
Sweetwater County 
Approved Permits to Drill 108 | 104 202 157 205 
Wells Dnilled 85 81 152 80 191 
Total Wells Drilled 112 89 177 108 312 
(Carbon and Sweetwater) 
Wells Drilled as a Percent of 65.8) 75.4 786 56.8 92.5 
Permits 











The Rawins housing market had a surplus of housing units for a number of years, many of which 
have been gradually absorbed since 1990 (Hewitt 1996). A substantial amount of housing is 
currently available in Rawiins. As of January 1996, a surpius of available homes for sale continues 
to exist in most price categories and a number of rental units are also available. A large number of 
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mobile home pads are vacant and available as well. Little new home construction has taken place 
over the past few years as a result of the surplus of available housing units. 


Rawiins also has a considerable number of motels, hotels and RV parks in the City. The 1993-94 
Rawins Community Profile indicates that the community has a total of 17 motels and hotels with a 
total of 951 rooms and a total of 3 RV parks with 400 spaces. The summer vacancy rate for motels 
and hotels is quite low but the winter vacancy rate may be as high as 45 to 50 percent (Spilski 1996). 
Some portion of these housing resources would be available for new temporary residents of the 
area. 


Although housing is available in Raviins, few housing units are available in Baggs, Dixon or Savery 
(Greve 1996). In January, 1996, no housing units were available in Savery and very few in Dixon. 
Available housing resources in the area are limited to one or two rental units and a number of mobile 
home pads in Baggs. 


The housing market in Craig is currently affected by the lack of affordable housing in the Steamboat 
Springs area, and influx of people from Steamboat Springs is absorbing available housing units (Pile 
1996). As of January, 1996, about 2 percent of the local supply of rental units were available. A 
number of mobile home pads were available, but the City is restricting the type of mobile homes 
which can be placed on most of these pads. Also, little new home construction has taken place over 
the past few years. Considering all of these factors, limited housing would be available for new 
permanent residents in Craig. 


However, there are a considerable number of motels and hotels in Craig. The community has a total 
of 445 motel and hotel rooms, some of which rent by the day or week (Colgan 1996). The average 
summer vacancy rate for motels and hotels is very low while the winter vacancy rate may be as high 
as 50 percent. Some portion of these housing resources would be available for new temporary 
residents of the area. 


3.12.5 Public Facilities and Services 


The public infrastructure of the City of Rawlins was designed to serve a larger population than 
currently resides in the City (Colbum 1996), and, as previously noted, the City’s population is 
considerably below its peak from the mid-1980s. The water, wastewater treatment and solid waste 
systems are adequate to serve the existing population with some excess capacity. The existing 
hospital is sufficient to serve the current population. The County's jail and detention facilities are 
more than adequate for the existing population (Colson 1996). 


Schoois in Carbon County School District are more than adequate for the existing population anc 
generally could support substantial population growth (McArthur 1996). In fact, one elementary 
school in Rawiins has been closed due to declining student numbers. The K-12 school in Baggs. 
Wyoming also has the capacity to absorb a number of additional students (Jundt 1996). 


The City of Craig's public infrastructure is more than adequate to serve its existing population as well 
(Labrachene 1996). Most of the City’s infrastructure was designed for a considerably larger 
population; for example, the water, wastewater treatment and solid waste systems all have adequate 
capacity for substantial population growth. The existing hospital is sufficient to serve the current 
population as well. The County's law enforcement services are generally adequate with the 
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exception of the jail which is inadequate for today's correctional standards (Craig 1996). 


population growth (Hanna 1996). The rural K-6 school in Moffat County near Baggs, Wyoming could 
absorb a small number of additional students. Students from northeastern Moffat County in grades 
above the elementary level are bused to the K-12 school in Baggs, Wyoming. Of the other schools 
in the District, only the middie school in Craig is approaching its capacity. 


3.12.6 Mineral Tax Revenues 


The total assessed valuation in Carbon County, Wyoming in 1995 was $244,839.444 This 
represents a 2.8 percent increase from 1994. In 1995, mineral production comprised about 65.5 
percent of the County's total assessed valuation. 


A summary of estimated mineral production ad valorem tax revenues for the Carbon County general 
fund is provided in Table 3-30. The estimated tax revenues are based on Carbon County mineral 
production assessed valuation from the 1991 through 1995 editions of Wyoming Property Taxation 
(WTA 1991-1995). Mineral tax revenues were calculated using the FY1991 -FY 1995 general fund 
levies for Carbon County. The Table illustrates the declining revenues generated by oil production 
and the County's increasing reliance on tax revenues from natural gas production. 


Table 3-30. Ad Valorem Production Tax Revenues Carbon County, Wyoming (General 
Fund) FY1991 to FY1995. 


ce emmy feet fee 






































Natural Gas 572,840 635,66 812,101 

Crude Oil 383,699 249,967 199,353 163,520} 149,216 
Coal 310,287 646,734 552,767 558,506 | 592,722 
Other Minerals 217,985 89,030 39,114 2,432 4,511 
Gen. Fund Mineral Revenue | 1,480,026| 1,558,571] 1,426,895/| 1,536,559 | 1,566,537 
General Fund Mill Levy 8.671 9.715 9.715 9.780 9.775 








Source Wyoming Taxpayers Associaton, PIC Calculations 
3.12.7 Environmental Justice 


Environmental justice issues are concerned with actions that unequally impact a given segment of 
society as a result of such factors as physical location, perception, design, and noise. Executive 
Order 12898, “Federal Action to Address Environmental Justice in Minority Populations and Low- 
income Populations” was published in the Federal Register (59 FR 7629 on February 11, 1994. The 
Executive Order requires federal agencies to identify and address disproportionately high and 
adverse human health or environmental effects of its programs, policies, and activities on minonty 
populations and low-income populations (defined as those living below the poverty level). The 
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Executive Order makes clear that its provisions apply fully to Amencan Indian populations and Indian 
tribes, specifically to affects on tribal lands, treaty nghts, trust responsibilities, and the health and 
environment of indian communities. 


area all may have concems about the presence of a natural gas development within the project area. 
Communities potentially impacted by the presence or absence of the proposed natural gas 
development have been identified above in this section of the DEIS. Environmental! Justice concems 
are usually directly associated with impacts on the natural and physical environment but these 
impacts are likely to be interrelated to social and economic impacts as well. 


Native American access to cultural and religious sites may fall under the umbrella of environmental 
justice concems ff the sites are on tribal lands or access to a specific location has been granted by 
treaty night. With regard to environmental justice issues affecting Native American tribes or groups, 
the project area contains no tribal lands or indian communities, and no treaty nghts or indian trust 
resources are known to exist for this area. 


rail line serving the County with rail passenger service provided to and from Rawiins. General 
aviation services are available at the Rawlins Municipal Airport. 


3.13.1 Access 


Primary access to the project area is provided by Wyoming Highway 789, a two-lane paved road and 
Carbon County Road 700 (Poison Buttes Road), a 2-lane gravel- and dirt-surfaced road. Access to 
the South Baggs area from Rawiins, Wamsutter, and Rock Springs, Wyoming is from US Interstate 
80, WYO 789 and Poison Buttes Road. Access to the project area from Baggs, Wyoming is from 
WYO 789 and Poison Buttes Road. The project area can be accessed from Craig, Colorado via 
Colorado Highway 13, WYO Highway 789 and Poison Buttes Road. 


3.13.2 Level of Service 


The level of service of the Wyoming highways providing access to the project area (I-60 and WYO 
789) are well within tolerable standards of the Wyoming Department of Transportation (WYDOT). 
Sufficient unused capacity exists on these highways in the project area that traffic volumes could 
increase substantially before tolerable standards would be exceeded (Rounds 1996). Table 3-31 
provides information on 1994 and 1995 traffic volumes and 1995 accident rates for the highways 


3.13.3 Existing Transportation System 


Since the project area has been in various stages of development for the past 30 years, an existing 
transportation network has been developed. A system of collector, local and resource roads 
currently exists. The road system in the project area includes approximately 28 miles of public and 
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private, improved and unimproved roads. 


Tabie 3-31. Current Traffic and Accident Information. 








0.97 


Interstate 80 
Rawlins to Creston Jct. 
(mp 187.20 - 211.03) 


Wyoming Hwy. 789 
1-80 to Poison Buttes 
(mp 0 - 49.52) 





779 779 0.78 1.09 





Carbon County 700 Wa n/a n/a 


Poison Buttes Road 


na 























Source: WYDOT (1) (2) and (3). (“Vehicle Miles Travelled) 


The Carbon County Road and Bridge Superintendent did not identify any sustained maintenance 
problems caused by current or past drilling activity or the service activity in the project area (Neuman 
1996). When specific problems have occurred, the proponent has cooperated with the County to 
repair any damage. 


3.14 HEALTH AND SAFETY 


Health and safety concerns for the affected environment include the risk associated with vehicular 
travel on paved, graveled, and unimproved roads and risks associated with low probability events 
such as floods, landslides, and earthquakes. The hazards associated with drilling as well as 
encountering hydrogen sulfide (H,S) gas are: discussed in Environmentai Consequences, Chapter 4. 


3.15 NOISE 


Other than vehicle traffic on Wyoming State Highway 789 and Carbon County Road 700; jet aircraft 
overflights at high altitudes; and localized vehicular traffic on two-track roads in the project area, only 
drilling and production operations-related traffic going to and from the project area and on-going 
drilling and production operations create even modest sound disturbances within, and in the 
immediate vicinity of, the South Baggs project area. 








i 
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CHAPTER 4 
ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 


4.0 INTRODUCTION 


This chapter of the environmental impact statement (EIS) provides an analysis of the potential 
environmental consequences that would result from implementation of the proposed South Baggs 
Area Natural Gas Development project and/or altematives, including the project components (access 
roads, drill sites, well drilling, completion and production operations, and reclamation). Certain 
measures that would avoid or reduce impacts under the Proposed Action have been included in 
Chapter 2. Additional information conceming reclamation guidelines is contained in Appendix B. 
The following impact assessment takes these measures into consideration. Additional opportunities 
to mitigate impacts beyond the measures proposed in Chapter 2 are presented in this chapter under 
Mitigation Summary for each resource discipline. 


An environmental impact or consequence is defined as a modification or change in the existing 
environment brought about by the proposed action or alternatives to the proposed action. impacts 
can be direct or indirect in nature, and can be permanent (long-term) or temporary (short-term). 
impacts can vary in degree ranging from only a slight discernable change to a drastic change in the 
environment. Short-term impacts are impacts that occur during and immediately after well pad 
construction, drilling, testing, and production and last from two to five years. For purposes of this 
EIS, short-term impacts are defined as lasting five years or less. Long-term impacts are impacts 


f 


imposed by construction and operations that remain longer than five years and extend for the life o/ 
the project and beyond. 


The description of the environmental consequences for each resource section in this chapter 
includes the following subsections: 


introduction - A description of the type and range of potential impacts that could occur as a result 
of implementation of the alternatives. 


impact Significance Criteria - A narrative of management objectives for the resource area and the 
threshold or magnitude at which an impact would be considered significant, thus warranting special 
attention such as special mitigation. These criteria are based on government regulatory standards, 
available scientific documentation, previously prepared environmental documents, and the 
professional judgement of resource specialists. 


Direct and Indirect Impacts - An area-specific and site-specific impact assessment relative to the 
natural gas soduction alternatives. This section indicates which impacts are significant relative to 


the impact significance criteria. 


- A narrative comparison of direct and indirect impacts that would occur under 
each alternative and between alternatives. 


Cumulative Impacts - A description of impacts likely to occur due to this project in combination with 
other on-going and recently approved activities, recently constructed projects and other past 
projects, and projects lixely to be implemented in the near future (reasonably foreseeable future 
actions or RFFAs). 
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Mitigation Summary - A summary of addition.ai measures that could be applied to avoid or reduce 
impacts. Mitigation items specified in the Mitigation Summary are assumed to be applicable to 
impacts on all lands, regardiess of ownership. However, Merit will coordinate with private land 
owners to determine which measures would be applied, to what degree, and where. The measures 
identified under this section would be considered for application to all Bureau of Land Management- 
(BLM) administered lands. 


Residual Impacts - A summary of impacts that are unavoidable and cannot be reduced or 
eliminated through the application of available and reasonable mitigation and, therefore, would 
remain throughout the duration of the project and to some point beyond. 


The following impact assessment assumes all applicable standards, procedures, and mitigation 
measures would be applied over all lands. Mitigation cannot be required by the BLM on private 
lands. The land owner will specify such measures. The degree of implementation of these measures 
on non-federal lands cannot be predicted or evaluated at this level of analysis. The set of final 
measures applied to non-federal lands would be determined during the application for permit to drill 
(APD) process. Not implementing the additional mitigation measures on these lands could result in 
increased severity and magnitude of impacts beyond those assessed in this chapter. Some 
discussion is provided in regard to differential application of mitigation and resultant impacts under 
each resource discipline section. 


4.1. GEOLOGY/MINERALS/PALEOWTOLOGY 


4.1.1 Introduction 


4.1.1.1 Geology 


Impacts could occur to the geologic environment caused by project implementation and operation 
(e.g., alteration of existing topography, initiation of landslides and mass failures, etc.) or impacts 
could occur to project facilities as a result of inherent geologic hazards. The likelihood of these 
impacts occurring as a result of project implementation is remote. Mitigation measures discussed 
in Sections 2.1.4.2.5 (Soils) and 2.1.4.2.6 (Water Resources) would reduce potential impacts to the 
geologic environment. 


4.1.1.2 Mineral Resources 


With the exception of natural gas reserves, no major mineral resources would be impacted with 
implementation of the proposed action or altematives to the proposed action within the South Baggs 
project area. implementation of the project could beneficially affect mineral resources in the South 
Baggs project area. The proposed project would allow recovery of the federal natural gas resources 
per 43 CFR 3162(a) and would allow for effective management of the resource to minimize draining 
of the federal reserves from non-federal lands. Private and public revenues would be generated 


through implementation of this proposal. 
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4.1.1.3. Paleontology 


Most of the South Baggs area is underiain at or near the surface by geologic deposits of Tertiary age 
with a high or undetermined potential to contain nonrenewable fossil resources that are known to 
have scientific significance. Although no specific fossil localities have been identified to date within 
the project area, deposits of the Browns Park, Green River, and Wasatch Formations have produced 
significant fossil remains in adjacent areas. Fossil remains from these formations include plants, 
invertebrates, and vertebrates. Of particular importance are fossils of vertebrates of Early Tertiary 
age, including fish, amphibians, reptiles, and mammals. 


Construction of well pads, access roads, and production facilities and excavation of pipeline trenches 
could result in the exposure and possible destruction of fossil resources, along with associated loss 
of geologic information. Construction-related disturbances could have beneficial impacts if new 
fossil resources are discovered and properly recovered and cataloged into the collection of a 
museum repository, so that they are available for study. The magnitude of adverse impacts can be 
reduced and beneficial impacts can be fostered by the implementation of paleontologic resource 
mitigation measures described in Section 4.1.3.6. 


4.1.2 impact Significance Criteria 


Adverse impacts to fossil resources occur when fossils of scientific significance are damaged or 
destroyed directly or indirectly by project related activities. Significant impacts occur when 
scientifically significant nonrenewable fossils are damaged or destroyed and forever lost. 


Although all fossils contain some scientific information, few paleontologists consider all fossils to 
have scientific significance. The scientific significance of fossils can only be evaluated by a qualified 
paleontologist. There is no precise definition of what constitutes a significant fossil or fossil 
resource, and varies from paleontologist to paleontologists depending on their specialty. Wyoming 
BLM guidelines (informational Bulletin WY-93-371) consider all vertebrate fossils to be of scientific 
interest and other types of fossils may be placed in this category. The BLM provides no guidance 
on evaluating the significance of fossil resources, but professional paleontologists generally 
recognize fossils and their containing deposits to be of scientific value or significance if they provide 
taphonomic, taxonomic, phylogenetic, ecologic, or stratigraphic information. Paleontologic resources 
are considered to be older than recorded history and/or greater than 5,000 years old. Remains of 
animals currently inhabiting an area under consideration are usually excluded from being considered 
fossil, unless it can be clearly demonstrated by geologic or other scientific information that the 
remains are older than Recent. Recent remains should not be collected and treated as fossils. 


4.1.3 Direct and indirect Impacts 


Direct exposure and damage of scientifically significant fossil resources as a result of construction 
related activities is of main concern. Fossils may also be destroyed in the subsurface by drilling 
activities, but this is thought to be a rare occurrence and insignificant whe: __. red to the potentiai 
for destruction of fossils from surface activities. Project related activities may widirectly impact fossil 
resources by accelerating erosion and subsequent destruction of fossils and by improving access 
to fossiliferous areas which could result in unauthorized collecting or vandalism. 
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Project-related adverse impacis to fossil resources are most likely to be significant in areas underiair 
at or near the surface by geologic deposits with a high or undetermined paleontologic potential. 
Deposits are considered to have a high paleontologic potential if they are known to yield scientifically 
significant fossils anywhere in their geographical extent. Deposits are considered to have an 
undetermined paleontologic potential if not enough is known about the deposit in the area under 
consideration. 


Adverse impacts to fossil resources are less likely to be significant in areas underiain at the surface 
or near surface by geologic deposits with a low paleontologic potential. Deposits are considered to 
have a low potential if they have been documented to lack significant fossils. 


Beneficial impacts, including the unanticipated discovery of previously unknown scientifically 
significant fossils, could occur anywhere in the project area as a result of construction activities. To 
have beneficial impacts such newly discovered fossils must be properly collected and catalogued 
into the coliections of a museum repository so that associated geologic data is preserved and the 
fossils are available for future scientific study. 


4.1.4 impacts Summary 


Implementation of the Proposed Action and Alternatives A and B involve the development of similar 
surface and subsurface facilities and as a result have the potential for the same types of direct and 
indirect impacts to fossil resources. The nature of ground disturbance associated with the proposed 
action, as well as other alternatives is described in Chapter 2. The potential magnitude of impact 
to fossil resources of the altematives is not precisely known because field survey of the area has not 
been conducted, but will vary proportionally with the total number of wells and associated facilities 
developed under each alternative. Alternative C, which allows no action, could not provide the 
potential beneficial impact of new fossil discoveries. 


4.1.5 Cumulative impacts 


With the exception noted above in connection with other proposed regional projects, no cumulative 
impacts to fossil resources above are likely to occur as a result of the proposed action or its 
alternatives in combination with other ongoing activities, recently constructed project, or projects 
likely to be implemented in the near future. Adoption and implementation of mitigation measures 
descnbed in Section 4.1.6 would lessen impacts and foster long-term cumulative beneficial impacts 
of the project. 


4.1.6 Mitigation Summary 


Mitigation measures presented in the Soils and Water Resources sections would avoid or minimize 
many of the potential impacts to the geologic environment other than to paleontoiogic resources 
The following general and specific mitigation measures would minimize impacts to paleontologic 
resources. 


. Worker Instruction. Qualified paleontologists will instruct construction personnel about the 
types of fossils they could encounter in the project area and the steps to take if they uncover 
fossils anywhere during construction of the project. 








Page 44 South Baggs Area Natural Gas Field Development Draft EIS - May 1999 


(3s 





CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





e Discovery Contingency. Contingency would be made for the accidental discovery of 
Significant fossils by project personnel. If fossils are discovered by construction personnel 
during implementation of the project the BLM would be notified immediately. If the fossils 
could be affected by construction activities that adversely affect them, the activities would 
be redirected until a qualified paleontologist has determined the importance of the uncovered 
fossils and the extent of the fossiliferous deposits and made and implemented 

‘ati ina furtt aation 


e Field Survey. No specific data currently exists on deposits of high and undetermined 
paleontologic potential, in South Baggs area. For that reason field survey for paleontologic 
resources would be conducted on a case by case basis, as directed by the BLM, in areas in 
which surface exposures of the Browns Park, Green River, and Wasatch Formations crop 
Out. Field survey may result in the identification of additional mitigation measures to lessen 
adverse impacts to fossil resources. This mitigation may inciude collection of additional data 
and fossil material, obtaining a representative samples of fossil material, by monitoring 
excavation, or by avoidance. in some cases no action beyond that conducted during the field 
survey may be necessary. 


A report would be submitted to the BLM following the completion of each field survey. That 
report will detail the results of the survey, including a list of fossils collected, if any were, and 
may include recommendations for, or detail the results of additional mitigation. If significant 
fossils are collected, the report must document the curation of specimens along with 
associated geologic records into the collections of an acceptable museum repository. 


4.1.7 Residual impacts 

Application of prescribed mitigation measures described above should ensure no significant adverse 
residual impacts to paleontology occur. 

4.2. AIR QUALITY 

4.2.1 Introduction 

4.2.1.1 Climate 


No significant, adverse impacts to climate are anticipated from implementation of the Proposed 
Action or Altematives. 


4.2.1.2  Aijr Quality 


Potential air quality impacts from the Proposed Action and Alternatives are analyzed and reported 
in Section 4.2.3 Direct and indirect impacts and in Section 4.2.5 Cumulative impacts. However, this 
analysis is prepared solely under the requirements of NEPA, in order to assess and disclose 
“reasonably foreseeable” impacts to both the public and the BLM decision maker before a “Record 
of Decision” is issued. Due to the preliminary nature of the NEPA air quality assessment, it should 
be considered a “reasonable, but conservative” upper estimate of predicted impacts. Actual impacts 
at the time of development are likely to be less 
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The air quality impact assessment is based on the best available engineenng data and assumptions. 
meteorology data, and EPA dispersion modeling procedures. However, where specific data or 
procedures were not available, “reasonable, but conservative” assumptions were incorporated. For 
example, the Altemative B air quality impact assessment assumed that an additional 90 natural gas 
wells would go into production (no “dry holes”), then operate at full production levels (no “shut ins”) 


Potential air quality impacts were analyzed in order to determine maximum near-field (direct and 
indirect) ambient air pollutant concentrations and hazardous air pollutant (HAP) impacts, as well as 
to determine maximum far-field (cumulative) ambient air pollutant concentrations, visibility and 
atmosphenc deposition (acid rain) impacts. 


Air pollution impacts are limited by state and Federal regulations, standards, and implementation 
plans established under the Ciean Air Act and administered by the WOEQ-AQD and the COPHE- 
APCD. State regulations require proposed air pollutani emission sources ( including dehydrators, 
separators, gas compressors and gas plant facilities) undergo a permitting review before 
construction can begin. Therefore, the states have the pnmary authonty to review emission permit 
applications, and to require emission permits, fees and control devices, pnor to construction and/or 
operation. In addition, the United States Congress (through the Clean Air Act Section 116) 
authorized local, state and tribal air quality regulatory agencies to establish air pollution control 
requirements more (but not less) stringent than Federal requirements. Additional site-specific air 
quality analysis would be performed, and additional emission control measures including a “Best 
Available Control Technology” (BACT) analysis and determination may be required by the state to 
ensure protection of air quality :esources 


in addition, under the Federal Land Policy and Management Act (FLPMA) and the Ciean Air Act, the 
BLM can not conduct or authorize any activity which does not conform to all applicable local, state, 
tribal and Federal air quality laws, statues, regulations, standards, and implementation plans. An 
extensive air quality impact assessment document was prepared to analyze potential impacts from 
the South Baggs project and other “reasonably foreseeable” emission sources, and is available for 
review (TRC 1999). 


4.2.2 impact Significance Criteria 


The significance cnteria for potential air quality impacts include state and federally enforced legal! 
requirements to ensure air pollutant concentrations will remain within specific allowable levels. 
These requirements include the Colorado, Wyoming and National Ambient Air Quality Standards 
which set maumum limits for several air pollutants, and PSD increments which limit the incremental 
increase of certain air pollutants above legally defined baseline concentration levels. These legal! 
mits are presented in Table 3-6, Air Pollutant Background Concentrations, State and Federal 
Ambient Air Quality Standards, and PSD increments 


Where legal limits have not been established, the BLM uses “best scientific” information to identify 
thresholds of “significant adverse” impacts. Thresholds have been identified for HAP exposure, 
incremental cancer nsks, a “just noticeable change” in potential visibility impacts, and potential 
atmosphenc deposition impacts to sensitive lake water chemistry. Specific threshold levels are 
descnbed in Section 4.2.3 Direct and Indirect impacts and in Appendix D: Air Quality - Cumulative 
Impacts Analysis. 
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4.2.3 Direct and Indirect impacts 


4.2.3.1 Proposed Action 


Potential air quality impacts would be less than those described under the Alternative B - 90 Well 
Total Development described below. 


4.2.3.2 Alternative A 
Potential air quality impacts would be less than those described under the Altemative B - 90 Well 


No violations of applicable state or Federal air quality regulations or standards are expected to occur 
as a result of direct, indirect, or cumulative project air pollutant emissions (including construction and 
operation). 

The EPA ISCST3 dispersion model was used with meteorological data measured from December 
1994 through November 1995 at Baggs (surface) and Lander (upper air), Wyoming, to predict 


maximum potential concentrations in the vicinity of the South Baggs project emission sources for 
comparison with applicable air quality standards and PSD Class I increments (TRC 1999). 


The maximum predicted “near-field” air pollutant concentrations occur close to and between well 
locations, and would occur so close to each well location that adding additional wells throughout the 
field would not increase the overall maximum concentration. This modeling was performed to 
quantify potential “reasonable, but conservative” Total Suspended Particulate Matter (TSP), 
particulate matter less than 10 microns in effective diameter (PM-10) and sulfur dioxide (SO,) 
impacts during construction, and carbon monoxide (CO), nitrogen dioxide (NO.), ozone and HAP 
impacts during operation, based on the individual pollutant’s period of maximum potential emissions. 


testing. During well completion testing, natural gas would be burned (flared) for up to 3 days. Since 
the burned natural gas is “sweet” (does not contain sulfur compounds), no objectional odors are 
likely to occur. 


Maximum potential particulate matter emissions from traffic on unpaved roads and during well pad 
construction were used to determine the maximum 24-hour TSP and PM-10 concentrations, as well 
as annual average PM-10 concentrations. Maximum air pollutant emissions from each well would 
be temporary (i.e., occurring during a 56-day construction period) and would occur in isolation, 
without significantly interacting with adjacent well locations. Particulate matter emissions from well 
pad and resource road construction would be minimized by application of water and/or chemical dust 
suppressants. The control efficiency of watering and/or dust suppressants was computed at 50 per 
cent, at an (assumed) water application rate of 0.02 gallons per square yard every four hours, during 
construction. 


The maximum potential particulate matter concentrations 200 m from the emission source (including 
representative background values) would be nearty 106 ,.g/m’ (24-hour TSP), 43 g/m’ (24-hour PM- 
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10), and 18 ,.g/m* (annual PM-10). Therefore, all predicted short- and long-term particulate matter 
concentrations would comply with the applicable Wyoming 24-hour TSP Ambient Air Quality 
Standard of 150 j.g/m’, and the National 24-hour and annual PM-10 Ambient Air Quality Standards 
of 150 ,.g/m* and 50 ,.g/m’, respectively. In addition, predicted particulate matter concentrations 
would decrease rapidly beyond 200 m from the emission source. Since these construction 
emissions are temporary, PSD increments are not applicable. 


The predicted maximum 24-hour concentrations over estimate actual expected concentrations 
because the maximum modeled concentrations from the proposed activities are assumed to coincide 
with the second-maximum measured background concentrations. However, the meteorological 
conditions which lead to both situations would be very different, and are not likely to occur at the 


The maximum short-term (3- and 24-hour) and long-term (annual average) SO, emissions would be 
generated by drilling ngs and other diesel engines used during ng-up, drilling, and completion 
operations (sulfur is a trace element in diesel fuel). These SO, emissions would be temporary, 
occurring only during the limited construction period at each well location. The maximum modeled 
concentrations (including representative background values) would be nearly 46 ..g/m* (3-hour), 22 
— fm (24-hour), and 5 «g/m (annual). Therefore, all predicted short- = pee 
concentrations comply with the Wyoming SO, Ambient Air Quality Standards of 1.300 j.o/m’, 260 
ug/m?*, 60 ug/m~, respectively. The National 24-hour and annual SO, Ambient Air Quality 
eedues os ls teen Since these emission sources are temporary in nature, PSD 
increments are not applicable. 


Operation emissions would occur from increased compression requirements and fugitive emissions 
from 90 individual wells. It is anticipated additional field-wide compression would be approximately 
3,000 hp (at one new compressor station location), and that the proposed wells would limit total 
volatile organic compound (VOC) emissions to less than 38 tons per year (consistent with current 
WDEQ-ACQD guidance). 


Potential near-field air quality impacts during operations were predicted using a “reasonable, but 
conservative” well field “patch” with a geometric layout of eight wells and one 3,000 hp compressor 
station, based on the maximum assumed well location density of 25 wells per 640-acre section. 


The maximum direct CO impacts, which would occur due to compressor engine emissions 
throughout production, ey ee Ce ae (8-hour). These 
concentrations do not exceed the 2,000 ,.g/m’° 1-hour and 500 ,.g/m* 8-hour PSD “significance” 
lovele (EPA 1900:, therefore, by delnion’t Save wae Go a0 canes Gb ab quallly tende 
When these values are added to the assumed background concentrations, they become nearly 
2,336 g/m’ (1-hour) and 1,172 g/m *(8-hour), demonstrating compliance with the applicable 
Wyoming and National CO Ambient Air Quality Standards of 40,000 j.g/m? (1-hour) and 10,000 
ugim? (8-hour). 


Maximum NO, impacts during operations were predicted using “reasonably foreseeable” oxides of 
nitrogen (NO,) emission rates for individual wells and the compressor stations. The maximum 
potential “near-field” NO, concentrations were determined by multiplying maximum predicted NO, 
concentrations by 0.75, in accordance with standard EPA (1995) methodology. The maximum 
predicted direct annual NO, impact was 2 ;.g/m’, which is well below the applicable annual PSD 
Class Il increment of 25 ,.g/m*. When this value is added to the assumed representative background 
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concentration (10 ,.g/m’), the resulting predicted maximum total impact of 12 . g/m” wm dine boty 
the applicable Wyoming and National NO, Ambient Air Quality Standards of 100 ,.g/m’* (annual). As 

stated previously, all NEPA analysis comparisons to the PSD Class I! increments are intended to 
evaluate a “threshold of concern,” and do not represent a regulatory “PSD Incremeni Consumption 


Analysis.” 


Ozone is formed in the atmosphere by a photochemical reaction involving ambient concentrations 
of VOC and NO,. Because of this complex photochemical process, a specific ozone nomograph 
developed from the Reactive Plume Model was used to predict potential impacts (EPA 1988). This 
prediction method first computes a potential VOC to NO, emission ratio, then uses the nomograph 
to compare this ratio to potential VOC emissions, ultimately predicting a potential ozone 
concentration. 


At the predicted ratio (5.2:1), the nomograph estimated a maximum potential 1-hour ozone 
concentration increase of 0.010 parts per million (nearly 21 g/m’). When added to a backgrounc 
ozone concentration of 117 ,.g/m’, the total predicted ozone impact would be 138 ,.g/m’, which is 
below the applicable Wyoming and National Ozone Ambient Air Quality Standard of 235 ,.g/m’*. This 
predicted impact is conservative since the nomograph was developed using meteorological 
conditions more conducive for forming ozone than would be found in rural Wyoming. 


Maximum HAP impacts during operations were predicted for an individual well site dehydrator, 
the 3,000 hp compressor station emissions (formaidehyde). Since neither the State of Wyoming nor 
EPA have established HAP standards, predicted 8-hour HAP concentrations were compared to a 
range of &-hour state maximum Acceptable Ambient Concentration Levels (AACL; EPA 1997 a). 
These maximum predicted concentrations would occur close to the well and the gas 
planv/compressor station. Model receptors were located 100 m from individual wells and 100 m from 
the compressor station boundary. As the distance from the emission source increases, the predicted 
concentrations decrease rapidly. 


As summarized in Table 4-1, benzene is the only pollutant predicted to exceed the lower end of the 
range of states’ AACL. 


Long-term (70-year) exposures from suspected carcinogenic emissions (e.g. , benzene) were used 
to estimate the individual cancer ~ «t the nearest residence (500 m from a well site and 100 m 
from the compressor station) ' \vere calculated from EPA (1997b) unit nsk factors for 
carcinogenic constituents. Two e...n + of cancer risk were made; one that corresponds to a most 
likely exposure (MLE) condition, and one reflective of the maximally exposed individual (ME!) The 
estimated cancer risks were adjusted to account for duration of exposure and time spent at home 


Under the MLE scenario, the estimated individual and total cancer nsks associated with long-term 
exposure to benzene (from individual well operation) and formaidehyde (from compressor engine 
operation) are below 1 x 10* (0.2 x 10° and 0.2 x 10°, individually, and 0.5 x 10° combined). Under 
the ME! analysis, the individual cancer risks for benzene (0.6 x 10°), formaldehyde (0.8 x 10°), and 
the total cancer risk for the inhalation pathway (1 x 10°) all fall at the lower end of the 1 x 10* to 100 
x 10* threshold range. Therefore, the long-term cancer risk analyses indicate no potential for 
concem. Given the conservative nature of these analyses, the predicted exposures are likely to 
overstate actual exposures. 
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Table 4-1. Hazardous Air Pollutant Modeling Results Acute Exposures (,.g/m’). 

















benzene 95.7 BO ecor ~ 714 wos 

toluene 87.0 1,870 nec - 8,930 wos 

ethyl benzene 49 4340 po, ~ $3,500 veo 

xylene 119.0 2.170 40, - 10,000 0, 

n-hexane 457.0 1,800 ...» - 36,000 -.., 
26 45...,-71 








Source (EPA 1997a). 
CT0o1 Connecticut, Department of Environmental Protecbon, Aw Comphance Una 
FLO7 Fionda, Pinellas County A Polluton Controi Board 
INO1 indiana Department of Enwronmental Management 
NDO1 North Dakota Department of Health, Division of Envronmental Engineenng 
NVO1 Nevada Dmision of Environmental Protecton, Air Quality Control 
VTOo1 Vermont Department of Environmental Conservaton, Ai Polluton Control Drvsion 


In reviewing the predicted impacts described above, it is important to understand the “reasonable, 


e Maximum background criteria air pollutant concentrations (either measured or modeled) 
anywhere in the region were assumed to occur at aii locations throughout the life of the 
project (LOP), except ozone, which used the top tenth percentile maximum 1-hour value 
(July), rather then the absolute maximum concentration. 


e All potential natural gas wells were assumed to be fully operational (no “dry holes”), and 
remain operating (no “shut ins”) throughout the LOP. 


e The proposed natural gas compression (3,000 hp) was assumed to operate at maximum 
Capacity continuously throughout the LOP (no phased increases or reductions). In reality, 
natural gas compression equipment would be added or removed incrementally as required 
by the well field operation, compressor engines would operate below full horsepower ratings, 
and it is unlikely all compressor stations would operate at maximum levels simultaneously. 


° Total predicted short-term air pollutant impact concentrations were assumed to be the sum 
of the maximum background concentration, plus the maximum cumulative modeled 
concentrations, which actually occur under very different meteorological conditions and are 
not likely to coincide. 
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e The VOC and HAP analyses assumed all equipment would operate simultaneously at the 
maximum emission levels continuously throughout the LOP. 


e The physical geometry of the PM-10 analysis was modeled 36 times (each a different ten 
degree sector) in order to identify the maximum possible impact onentation. 


Based on these numerous “reasonable, but conservative” analysis assumptions, which may actually 
compound one another, the projected impacts represent an upper estimate of potential air quality 
impacts which are unlikely to actually be reached. However, even applying these “reasonable, but 
conservative” analysis assumptions, all predicted impacts are below applicable regulatory limits. 


It is important to note that before actual development could occur, the WDEQ-AQD would review 
specific air pollutant emissions preconstruction permits which examine potential project-wide air 
quality impacts. As part of these permits (depending on source size), WOEQ-AQD could require 
additional air quality impacts analyses or mitigation measures. Thus, as development occurs, 
additional site-specific air quality analyses would be performed to ensure protection of air quality 
resources. 


4.2.3.4 Alternative C - No Action 


Potential air quality impacts would be less than those described under the Altemative B - 90 Well 
Total Development described above. 


4.2.4 impacts Summary 


No significant, adverse direct and indirect impacts to air quality are anticipated from implementation 
of the Proposed Action or Altematives. Based on a separate assessment predicting potential future 
near-field (direct and indirect) air quality impacts (TRC 1999), localized short-term increases in CO, 
NO,, ozone, TSP, PM-10, and SO, concentrations would occur, but maximum concentrations would 
be well below applicable state and National Ambient Air Quality Standards. Similarly, at the 
maximum assumed emission rates, predicted HAP concentrations would be below various 8-hour 
maximum Acceptable Ambient Concentration Levels, and the related incremental cancer risks (to 
residences assumed to be located at least 300 m from a well or 100 m from the compressor station) 


would also be below applicable significance levels. 
42.5 Cumulative impacts 


As detailed in Appendix D, a separate air quality cumulative impact assessment (TRC 1999) was 
conducted using the EPA CALMET/CALPUFF dispersion mode! to: 1) determine if the PSD Ciass 
| and li NO, increments might be exceeded; 2) calculate potential nitrate and sulfate atmospheric 
deposition (and their related impacts) at downwind PSD Class | wilderness area sensitive lakes; and 
3) predict potential impacts to regional visibility in downwind PSD Class | wilderness areas. 


Meteorological information was assembied to characterize atmospheric transport and dispersion 
throughout the cumulative impact analysis area from several 1995 data sources, including: 1) 20 km 
gndded MMS (mesoscale model) values with continuous four-dimensional data assimilation; 2) hourly 
pressure, relative humidity, and precipitation) measured at 22 locations; and 3) twice-daily upper air 
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vertical profiles (wind speed, wind direction, temperature and pressure) measured at five locations. 


Potential “reasonable but conservative” air pollutant emissions from the South Baggs and 
Continental Divide/Wamsutter Ii projects (proposed projects) were combined with other “reasonably 
foreseeable” facilities (which are not represented by the measured “background” values) to 
determine the total potential cumulative air quality impacts. These other “reasonably foreseeable” 
facilities included development associated with : 1) 11 recent NEPA anaivses (Moxa, Fontenelle, 
Jonah, Cave Gulch, Carbon Basin, Cooper Reservoir, Creston/Blue Gap, Greater Wamsutter |, 
Stagecoach, BTA Bravo, and Mulligan Draw); 2) approximately 180 emission sources permitted by 
the WDEQ-AQD since 1994; 3) approximately 10 emission sources permitted by the COPHE-APCD 
since 1974; 4) approximately 820 wells recently listed by the Wyoming Oil and Gas Conservation 
Commission; and 5) approximately 100 wells recently listed by the Colorado Oil and Gas 
Conservation Commission. 


Direct cumulative NO, impacts were predicted to be well within applicable PSD Class | and II 
increments at all sensitive areas. Since construction-related PM-10 and SO, emissions would be 
temporary, their PSD increments are not applicable. It should be noted that this comparison is not 
a complete PSD increment consumption analysis, but simply as assessment indicating that 
applicable increments would not be exceeded by the cumulative emission sources. At the time of 
a preconstruction air quality permit application, the WOEQ-AQD may require a much more detailed 
“PSD Increment Consumption Analysis.” 


Several Lakes were identified by the USDA-Forest Service as sensitive to atmospheric deposition, 
and for which the most recent and most complete data have been collected. Based on the USDA- 
Forest Service “Limit of Acceptable Change” (Blett 1999) and using USDA-Forest Service 
recommended procedures (Fox, et al 1989), potential impacts to sensitive lakes were predicted to 
be well below applicable significance thresholds, both from the proposed project sources directly and 
with potential cumulative sources combined. 


Since the proposed project and cumulative emissions constitute many small sources uniformly 
spread out over a very large area, discrete visible plumes are not likely to impact the PSD Class | 
and Il sensitive receptors, but the potential for cumulative visibility impacts (increased regional haze) 
is a concer. Potential changes to regional haze are calculated in terms of a perceptible “just 
noticeable change” (1.0 deciview) in visibility when compared to measured background conditions. 


Assuming project and other “reasonably foreseeable” natural gas compressors’ No, emsiion rates 
of 2 g/hp-hr (which is possible, but greater than levels recently permitted by WOEQ-AQD), there is 
potential for a “just noticeable change” cumulative visibility impact on a single day at the PSD Class 
| Rawah Wildemess Area (at 1.68 deciview). The visibility impact analysis assu .ed a 1.0 deciview 
“just noticeable change” would be a “reasonably foreseeable significant adverse” impact, although 
there are no applicable state or Federal regulatory visibility standards. In addition, this predicted 
visibility impact may be an artifact of the modeling analysis, where distant hourly optical conditions 
are assumed to occur simultaneously in each sensitive receptor. Direst project operations (under 
the Proposed Action or any Alternative, including “No Action”) would not exceed this threshold alone. 


In addition, the USDA-Forest Service, Regions 2 and 4 (Biett 1999), have also identified the following 
“Limit of Acceptable Change” regarding potential significant visibility impacts for the PSD Class | and 
ll sensitive areas analyzed: no day greater than 0.5 deciview, calculated on a 24-hour basis. Based 
on this more restrictive % of a “just noticeable change’ level, cumulative operations would exceed 





Page 4-12 South Baggs Area Natural Gas Field Development Draft EIS - May 1999 


/63 








CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





the USDA-Forest Service “Limit of Acceptable Change” on a single day at both the PSD Class | 
Rawah Wilderness Area (1.68 deciview) and the PSD Class Il Savage Run Wilderness Area (0.67 
deciview). These predicted impacts would not occur from the project sources or the “No Action’ 
sources alone, but from all sources combined (total cumulative sources). 


In reviewing these predicted cumulative impacts, it is important to understand the “reasonabie, but 
conservative” assumptions made regarding potential resource development. In developing this 
analysis, there is uncertainty regarding ultimate development (i.e., number of wells, equipment to 
be used, specific locations). Also, given the “reasonabie, but conservative” nature of the cumulative 
air quality impact analysis (assuming all proposed wells would go into full production for the life of 
the project, all compressors operate continuously at the 2 g/hp-hr No, emission rate, etc), it is 
unlikely that a “just noticeable change” would actually occur at the PSD Class | Rawah Wilderness 
Area even on a single day due to the cumulative sources combined. 


It is important to note that before development could occur, the WDEQ-AQD would review specific 
air pollutant emissions preconstruction permits which examine potential project-wide air quality 
impacts above statutory minimum levels. As part of these permits (depending on source size), 
WDEQ-ACD could require additional air quality impacts analyses or mitigation measures. Thus, as 
development occurs, additional site-specific air quality analyses wouid be performed to ensure 
protection of air quality resources. 


4.2.6 Mitigation Summary 


Mitigation. Roads and well locations constructed on soils susceptible to wind erosion could be 
appropriately surfaced to reduce the amount of fugitive dust generated by traffic or other activities, 
and dust inhibitors (i.e., surfacing materials, non-saline dust suppressants, water, etc.) could be 
used as necessary on unpaved collector, local and resource roads which present a fugitive dust 
problem. To further reduce fugitive dust, Operators could establish and enforce speed limits (15-30 
mph) on all project-required roads in and adjacent to the project area. 


The air quality impact assessment also evaluated potential NO, mitigation measures to further 
reduce NO, emissions for natural gas-fired, internal combustion compressor engines. The 
evaluation was not intended to rank or identify a required technology for the proposed compressors; 
the appropriate level of control would be determined and required by the WDEQ-AQD during the 
preconstruction permit process. In developing the emission inventory for the air quality impact 
assessment, it was assumed that compressor engines would have an average potential NO, 
emission rate of approximately 2 grams per horsepower-hour (g/hp-hr) of operation. This reflects 
emission control levels which have already been required in similar applications, although WDEQ- 
AQD operating permit records have shown existing facility hourly emission levels to be substantially 
less. Alternate NO, control measures include: 


° Reduce Compression Requirements. Reducing the need for LOP compression by installing 
larger pipelines. 
e Nonselective Catalytic Reduction. This control technology is applicable to relatively new 


engines and requires the installation of catalysis in the engine exhaust. The catalyst 
removes between 80 and 90 per cent of the uncontrolled NO, emissions, for an operating 
emission rate of 1-5 g/hp-hr. 
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Lean Combustion. This technology involves the increase of the air-to-fuel ratio to lower the 
peak combustion temperature, thus reducing the formation of NO, (new engines and retrofit 
applications). The controls are between 80 and 90 per cent efficient, for an operating 
emission rate of 1.5-4 g/hp-hr. 





Selective Catalytic Reduction. This is a post combustion control technology which is only 
applicable to exhaust streams with significant oxygen content (a lean burn engine). The 
controls are between 80 and 90 per cent efficient, for an operating emission rate of 1-2.5 


g/hp-hr. 


Electnc Compression (including solar power). Using electric-powered Compressor motors 
in place of the typical natural gas-fired compressor engines could eliminate direct NO, 
emissions from compressor station locations. However, increased NO, emissions are likely 
to occur at the point of electrical generation, often burning “dirtier fuels and emitting more 
air pollutants (such as from coal-fired power plants). Photovoltaic (solar) electrical systems 
can not provide the needed power requirements for proposed gas Compression levels (3,000 
hp). 





The following mitigation measures could also be considered to further reduce potential air quality 
impacts: 


Centralized Well Gas Processing. To reduce VOC emissions, untreated gas from four or 
more wells could be transported by pipeline to a single central collection/treatment battery 


(separator and dehydrator units), although total emission levels may not be substantially 
reduced. 


Well Gas Flaring. Additional control of flashing VOC emissions from condensate storage 
facilities, such as flaring, could be required, although other pollutant emissions (such as CO 
and NO,) are likely to increase. 


Re-injection of Well Gases. Vent stream gases from well-site processing could be 
compressed to reservoir pressure then re-injected into the natural gas formation, essentially 
eliminating direct vent stream emissions. Typical vent stream emissions consist primarily 
of carbon dioxide, but can contain small amounts of small amounts of VOC and trace gases. 
However, additional air pollutants (e.g.; CO and NO,) would be emitted by operation of the 
re-injection compressor engines. 


Natural Gas Powered Dnilling Rigs. The theoretical use of natural gas-fired engines to power 
dniling ngs, mud pumps, and associated equipment, rather than diesel-powered equipment, 


is technically feasible to reduce PM-10, SO, and VOC emissions. However, such equipment 
is not comercially available. 





Again, this potentiai mitigation measure evaluation was not intended to rank or identify a required 
technology for the proposed compressors; the appropriate level of control would be determined and 
required by the WDEQ-AQD during the preconstruction permit process. 


In addition to these technology-based mitigation measures, there are natural resource management 
actions which could further mitigate potential air quality impacts. Several of these “mitigation 
measures” are outside the jurisdiction of the BLM’s management authority 
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. Suspend Future Development Until Air Quality Issues Are Resolved) Previous NEPA 
document commentor's have suggested the BLM “reconsider future development after more 
information is gathered,” such as a “PSD Increment Consumption Analysis.” The BLM can 
deny an individual “Application for Permit to Drill” only under very specific legal conditions. 
However, WDEQ-AQD (the primary air quality regulatory agency) would review potential air 
pollutant emission sources and issue any applicable emission permits pnor to construction 
and operation. Without VWWDEQ-AQD approval, the natural gas leases can not be developed. 


° Withdraw or Prohibit Future Leasing. Previous NEPA document commentor’s have 
suggested the BLM “withdraw or don't offer leases,” apparently to eliminate natural gas 
development and the related air pollutant emissions. However, once the Department of the 
interior Secretary has issued a valid mineral lease, it may be conditioned, but not revoked. 
Similarly, under current Federal mineral law, future leasing can be prohibited oniy in specific 
legal circumstances. The U.S. Congress could revise these laws, but the prospect of 
securing passage of such legislation and appropriation of funds for that specific purpose is 
extremely remote. in addition, elimination of natural gas leasing is inconsistent with 
Congressional direction (through the Ciean Air Act) for development and promotion of 
altemative clean fuels needed to improve air quality nationally. 


e NO, Emissions “Cap and Trade”. Previous NEPA document commentor’s have suggested 
the BLM consider NO, emissic.is trading, therefore limiting NO, emissions at current levels. 
Existing NO, emission facilities could then either keep, trade or sell their emission allocations 
(essentially a property right to pollute) to other groups seeking to increase their NO, 
emissions. When coupled with “banking” (holding, but not using credits) and “discounting” 
(reduced emission credit values with each “trade”), overall NO, emissions would decrease. 
Under the Ciean Air Act, the U.S. Congress has already established an “allowance program” 
for certain SO, emitting facilities, and Congress could establish a similar NO, trading program 
to be implemented by WDEQ-AQD or EPA. 








e BACT on Existing VOC Sources. Previous NEPA document commentor’s have suggested 
the BLM require retrofitting BACT devices on existing VOC emission sources, in order to 
reduce overall VOC levels. Given the “technology-forcing” nature of BACT requirements, 
newer facilities are much cleaner than previously permitted air pollutant emitting facilities. 
However, only WDOEQ-AQD or EPA have the statutory authority to regulate existing air 
pollutant emission sources, and even their authority is limited by law. 


e Phased (Staged) Development. Previous NEPA document commentor's have suggested the 
BLM reduce the intensity of natural gas development, such as limiting the “... number of wells 
or ... amount of emissions until reach[ing] 0.5 deciview ...". Tyxe BLM does not have the 
authonity to require that development of existing leases be limited when specified emissions 
levels are reached. However, as previously required in the Moxa Arch, Fontenelle, and Jonah 
ll “Records of Decision,” the BLM may es’ ablish an overall air pollutant emissions “level of 
concem” at a point where re-evaluation would occur, providing timely management review 
and ensuring compliance with the Federal land managers’ mandate to protect AQRVs 
through participation in WDEQ-AQD preconstruction permitting. 


Monitoring. The BLM could continue to cooperate with existing visibility and atmospheric deposition 
impact monitoring programs. The ned for, and the design of, additiona! monitoring could include 
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the involvement of the Interagency Committees on Air Quality (including the Southwest Wyoming 
Technical Air Forum and the EPA Region Vii! Federal Leadership Forum). Based upon the 
Committees’ recommendations, operators could be required to cooperate in the implementation of 
a coordinated air quality monitoring program. Oil and gas lease terms (Section 6) require the lessee, 
within the lease nghts granted, to take measures deemed necessary by the lessor for the conduct 
of operations in a manner that minimizes adverse impacts to air quality, as well as other resources. 


The BLM, in cooperation with WDEQ-AQD, could continue to track total NO, emissions. Tracking 
total NO, emissions requires close coordination between federal land management and state 
environmental regulatory agencies regarding receipt of applications for NO, emitting sources and 
maintenance of a NO, emissions inventory. The BLM and WDEQ-ACQD have previously agreed to 
cooperate in the monitoring and tracking of NO, emission levels within the Rock Springs District 
(including the Moxa Arch, Fontenelle and Jonah II projects), and to share data with each other (and 
other interested parties) when requested, as defined in an existing written agreement between the 
BLM's Rock Springs Field Office Manager and the WOEQ-AQD Director. 


4.2.7 Residual impacts 


Other than the direct and indirect impacts described in Section 4.2.3, there would not be any other 
residual air quality impacts. 


Unavoidable Adverse impacts. Some increase in air pollutant emissions would occur as a result of 
the Proposed Action and alternatives; however, based on the “reasonable, but conservative” 
modeling assumptions, these impacts are predicted to be below applicable significance thresholds. 


Incomplete and Unavailable Information. As described previously, the BLM assessed potential air 
quality impacts from the Proposed Action in addition to the existing air quality (measured 
background) conditions. These total potential impacts where then compared to existing legal 
requirements and other scientifically defensible threshold levels in order to disclose potential 
“significant adverse” impacts to the public, governmental agencies, and the BLM decision maker 
before a “Record of Decision” is issued either denying, approving, or approving with stipulations any 
of the Alternatives analyzed. 


Given the speculative nature of the Proposed Action and alternatives, definitive information is not 
always available, and it is necessary to make “reasonable, but conservative” assumptions to assure 
any significant, adverse impacts would be disclosed. However, when several “reasonable, but 
conservative” assumptions are combined in the overall analysis, the resulting predicted impacts 
overestimate the actual conditions which would occur. 


The inclusion of secondary organic aerosol impacts to visibility analysis was not considered to be 
“reasonable,” and therefore not included in the cumulative air quality impact assessment. Based on 
a review of the current (but insufficient) documentation and research of potential visibility impacts 
in urban areas due to secondary organic aerosols, such as the Los Angeles, California, basin 
studies of Pandis, et al (1992) and Grosjean (1984, 1985), rural Wyoming and Colorado are not 
conducive to such photochemical reactions. At present, organic aerosol formation processes are 
not well understood, and current modeling techniques are not available for estimating visibility 
degradation. Although some organic carbon aerosols sampled at interagency Monitoring of 
PROtected Visual Environments (IMPROVE) monitoring sites exhibit a connection to observed 
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visibility measurements, these organic carbon data are the most uncertain of the IMPROVE 
measurements, and do not identify specific organic compounds. The IMPROVE monitoring network 
is not designed to determine the source (natural or anthropogenic) or chemical composition of the 
sampled compounds, therefore the data necessary to evaluate potential rural visibility impacts from 
project related VOC emissions (as opposed to the Los Angeles Basin) are not available. The 
methods needed to predict potential visibility impacts from secondary organic aerosols may become 
available in the future through ongoing visibility-related research. However, estimation of potential 
visibility impacts due to secondary organic aerosol formation is not currently supported by credible 
scientific evidence, and therefore was not included in this air quality impact assessment. 


4.3 SOILS 
4.3.1 Introduction 


impacts resulting from drill pad, access road, facility site, and pipeline ROW construction could 
include removal of vegetation, exposure of the soil, mixing of soil horizons, soil compaction, loss of 
topsoil productivity, and increased susceptibility of the soil to wind and water erosion. 


4.3.2 Impact Significance Criteria 


The Great Divide RMP (USDI-BLM 1990a) prescribes the following objectives and standard 
mitigation guidelines relative to soils and watershed management that relate to this project: 


e Maintain soil cover and productivity where they are adequate; 
e Increase soil cover and productivity where these are declining; 
° implement intensive practices to mitigate salt and sediment loading; 


e Administer watershed management practices designed to meet soils, water, and air resource 
management objectives; 


e Prohibit surface disturbing activities on unstable areas unless it can be demonstrated that 
the instability can be alleviated. Specific unstable areas such as landslides, slumps, and 
areas exhibiting soil creep will be individually identified; and 


° No occupancy or other surface disturbance is allowed on slopes of more than 25 percent 
without written permission from the Authorized Officer (AO). When development is proposed 
on slopes of more than 25 percent, engineered drawings for construction, drainage design, 
and final contours proposed after rehabilitation will be required. 


e Construction will not be allowed without written permission from the AO when soils are frozen 
or during periods when the soil material is saturated or when watershed damage is likely to 
occur. 


Given the management objectives in the RMP (USDI-BLM 1990a) and as itemized above, the 
following criteria were used to determine the significance of impacts to soils within the South Baggs 
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project area: 
° non-compliance with the RMP; 


e increased soil erosion that cannot be reduced by 50 percent after one year and by 75 percent 
after five years of soil disturbance; 


e failure to have successful revegetation within three to five years of implementation; 


e a reduction in soil productivity to a level that minimizes or prevents the disturbed area from 
recovering to pre-disturbance soil productivity levels; 


e location and construction of project facilities on sensitive soils (soils having one or more of 
the following characteristics: difficult reclamation potential, high erosion hazard, slope 
gradients greater than 40 percent, and moderate to high stability hazard) without the use of 
special construction methods; and 


° the proposed project would increase the total cumulative soil disturbance within the South 
Baggs project area to more than a total of 10 percent of the South Baggs project area and/or 
to more than a total of three percent for the cumulative impact area (i.e., USGS delineated 
watersheds crossed or covered by the South Baggs project area). 


4.3.3 Direct and Indirect impacts 


4.3.3.1 Proposed Action 


The project activities listed above could result in adverse impacts to soils including the removal of 
vegetation, exposure of the soil, mixing of soil horizons, soil compaction, loss of topsoil productivity, 
and increased susceptibility of the soil to wind and water erosion. These impacts could increase 
runoff, erosion, and off-site sedimentation. As described in the Soils section of Chapter 3, (Section 
3.3) approximately 68 percent of the South Baggs project area falls into a sensitive soils category 
in regard to topsoil depth and quality, with limitations to road and facilities construction, rapid to very 
rapid runoff potential, and severe to very severe wind and water erosion potential. Prime farmland 
soils as well as farmiand soils of state and local importance do not occur in the specific project area; 
however, such soils occur over relatively wide areas on the Little Snake River bottomlands where 
extensive irrigated hay lands occur. Such soils would not be directly or indirectly impacted by the 
proposed project, provided erosion and sediment control measures are adequately implemented. 
Because sensitive soil mapping units are distributed throughout the South Baggs project area, total 
avoidance of these sensitive areas would not be feasible. Special mitigation would be required to 
keep adverse impacts to an acceptable level. This would involve minimizing to the maximum extent 
possible location of facilities in these areas. 


Construction of the Proposed Action would variously disturb approximately 293.9 acres of soiis. This 
total would include 162.5 acres for drill sites and associated facilities (assuming 2.5 acres and 4.0 
acres of disturbance per drill pad in the Wasatch Formation and Mesa Verde Formation, 
respectively), 50.0 acres for pipelines separate (0.8 acres per well) and combined (0.2 acres per 
well) with access roads, 80.0 acres for new access roads (1.6 acres per well), and 1.4 acres for the 
new facilities site. This total area of temporary disturbance would comprise approximately 2.4 
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percent of the 12,352-acre project area. Combined with the existing disturbance of 275 acres, 
cumulative disturbance would be approximately 568.9 acres or 4.6 percent of the 12,352-acre project 
area. However, as discussed subsequently, this total area of temporary disturbance would be 
reduced through successful reclamation. This total temporary disturbance would not exceed the 


significance criteria presented above. 


Once a well goes into production, the size of the dnil pad can be reduced to approximately 1.4 acres. 
The unused portion of the drill pad (cut and fili slopes, subsoil and topsoil piles, reserve pit, and 
portions of the drill pad) would be reclaimed as described in Chapter 2. Similarly, a portion of the 
combined roadway/pipeline construction ROW would be reclaimed upon production. It is assumed 
that all pipeline disturbances would be reclaimed while only the crown of new roads would not be 
reclaimed. Assuming al! wells are productive, the total area of impact would be reduced upon 
successful reclamation to approximately 101.4 acres including 70.0 acres for well pads (1.4 acre per 
pad) and 30.0 acres for roads (approximately 16.0 feet wide, or 0.6 acres per well), and 0.0 acres 
for pipelines. The ancillary facility would not be reclaimed since the full size of the site would be 
needed during production. These disturbance areas would represent approximately 0.8 percent of 
the total project area. This disturbance would be combined with the existing disturbance of 
approximately 110 acres (see Section 3.3.2.3) for a total of 211.4 acres, or 1.7 percent of the project 
area. This total long-term disturbance would not exceed the significance criteria presented above. 


Increased soil susceptibility to erosion would occur in newly disturbed areas. Soil compaction 
caused by equipmeni traffic or by increased raindrop impact after loss of surface cover may 
decrease infiltration and water storage capacity, increase runoff, and reduce soil productivity. 
Increased surface runoft and erosion would occur primarily in the short term and would decline in 
time due to natural stabilization. Increases in surface runoff would also depend on the success of 


mitigation measures. 


if handled incorrectly, the removal of topsoil for revegetation purposes could reduce the natural 
fertility of the soil or cause coarse fragments from the subsoil to be mixed into the topsoil, decreasing 
its reclamation potential. This in tum could inhibit reclamation success such that successful 
reclamation may not be completed in three to five years. 


Topsoil quality in the South Baggs project area is generally fair to good with coarse fragment content, 
sand content, clay content, shallow topsoil depths, high erodibility, and droughtiness being the 
primary limitations to successful reclamation. Some areas such as badilands have a very low 
reclamation potential. In addition to these limitations, low annual precipitation and wind and water 
erosion could make successful reclamation in the South Baggs project area more difficult to attain. 
Therefore, the overall potential for successfully stabilizing disturbed soils is poor to fair. Field 
reconnaissance and review of existing reclamation in the project area suggests that successful 
reclamation can be attained with aggressive reclamation measures and follow-up monitoring and 


Since specific sites have not yet been identified for wells, pipelines, and roads, Table 3-7 indicates 
the likelihood of encountering soil limitations that will require special attention. A large portion of the 
project area would likely experience difficulties during revegetation due to the presence of excess 
sodium and/or clay in the soil. in addition, the droughty nature of the soils would further limit 
reclamation potential. Excessive areas of sand, clay, and wetness would be avoided by final siting 
choices. 
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Slopes rated slightly severe or greater occupy approximately 10 percent (all badiands or 618 acres, 
and a similar area of residual slopes and flats) of the overall project area. in nearly half of the 
instances of severe slope, shallow depth to rock and/or high sand content may be anticipated as a 
further complication. 


indirect impacts from off-road use of vehicles include vegetal cover destruction, as well as rutting 
and compaction of the soil. Given the sensitivity of the soils indicated in Table 3-7, unauthorized off- 
road vehicle use should be restncted. 


These potential adverse impacts of the proposed project could reduce soil productivity, impair 
successful revegetation, and result in increased erosion potential. Successful revegetation through 
applied surface runoff, erosion, and sediment control measures, and effective revegetation efforts 
would reduce the potential for soil productivity loss. Soil erosion is likely to be a primary adverse 
impact of these project effects. Erosion can impede successful revegetation, result in a loss of site 
productivity, and impair water quality if eroded sediment is transported to surface water bodies. 
Some soils and geologic units may have relatively high levels of selenium. Erosion of selenium-laden 
sediment Could increase selenium loading of streams. In addition, wind-bormme selenium-nch dust 
could pose a human-health hazard if not controlled. 


Existing literature estimates soil loss tolerance within the general area of the South Baggs at 1.5 
tons/acre/year (t/ac/yr); losses exceeding this amount would lower soil productivity (USDI-BLM 
1987a). in regard to general soil erosion, most sediment is generated from exposed areas that cover 
only a small portion of the project area. As discussed in Water Resources, Section 3.4 of Chapter 
3, sediment delivery has been estimated to be approximately 0.35 ac-ft per square mile per year or 
1.4 Vac/yr. The majority of sediment delivery originates from erosion and degradation of stream 
channels as opposed to soil erosion away from channels. 


Given the potential importance of soil erosion, the Universal Soil Loss Equation (USLE) (USDA-FS 
1980) was used to evaluate land managemeni practices and the potential soil erosion in the South 
Baggs project area. This equation was originally developed by Wischmeir and Smith (1965) but was 
adapted specifically for roads (israelson et al. 1980) and other land management activities (USDA- 
FS 1980). Natural baseline erosion was estimated to be approximately 1.5 Vac/yr. This is an 
environmentally conservative estimate, and the true natura! baseline erosion rates are likely less 
than the value presented here. This magnitude correlates with the BLM's estimate of 1.4 t/ac/yr. 
Most of the predicted eroded soil is contained on-site and is not transported off-site to streams. 


Applying the same technique to newly disturted soils, the average unmitigated erosion rate could 
be as high as 13.8 WVac/yr for drill pads, 73.7 tiac/yr for pipelines, and 5.8 t/ac/yr for roads. New 
project facilities would be constructed with surface runoff, erosion, and sedimentation controls in 
place that would reduce erosion rates. The effect of applying control measures to reduce erosion 
was investigated by Grah (1989) through the use of the USLE to demonstrate the feasibility of 
erosion reduction. Control measures include the use of mulch, water bars, water tumnouts, and 
effective revegetation. Applying control measures and assuming a reasonable success rate, erosion 
from newly disturbed areas could be reduced to 1.5, 1.8, and 2.3 Vac/yr in the first year for drill sites, 
pipewnes, and roads, respectively. As discussed previously, erosion would continue to decrease due 
to effective reclamation, natural stabilization, and a maturing vegetal cover. By the fifth year after 
construction without reclamation, erosion would likely be reduced to 3.1, 16.4, and 1.5 V/ac/yr for 
well, pipelines, and roads, respectively. This represents a 78 percent reduction for well sites, a 77 
percent reduction for pipelines, and a 74 percent reduction for roads. However, with effective 
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reclamation, by the fifth year after construction, erosion would likely be reduced to 0.2, 0.5, and 0.5 
Vac/yr for well, pipelines, and roads, respectively. This represents a 98 percent reduction for well 
sites, a 99 percent reduction for pipelines, and a 91 percent reduction for roads. Erosion reductions 
for well sites and roads would not decrease as much as for pipelines since exposed earth material 
that comprise the surface of these features would continue to be exposed to erosion. These 
calculations suggest that soil erosion could be reduced to non-significant levels identified in the 
significance criteria with application of aggressive reclamation following the control measures 
recommended in Appendix B. 


Table 4-2 summanes total erosion that could occur under this alternative with and without erosion 
control measures. Witi, the application of erosion control measures, total erosion from the Proposed 
Action would be approximately 519.9 tons per year after the first year of construction and 97.8 tons 
after the fiftn year. Without effective reclamation and erosion control, total erosion could be as high 
as 6,410.8 and 1,448.1 /ac/yr, respectively, for one year and five years after construction. These 
estimates assume that all construction would occur in the first year of project authorization. As 
discussed in Chapter 2, project development would occur over a ten-year period (1998 through 
2008). Therefore, the total estimated erosion would be distributed over this longer period of time and 
would be less than the environmentally conservative analysis. 


Wind erosion could also be an adverse effect of project development given the dominant sandy 
texture of the soils. Soil loss due to wind erosion could add to the water erosion estimates. Chronic 
and severe wind erosion could occur in limited areas where roads and/or pipelines traverse sandy 
soil areas if effective reclamation is not applied. Because these areas are particularly susceptible 
to “blow outs,” special efforts to avoid such areas should be applied. Where avoidance is not 
feasible, special erosion control and soil stabilization measures should be applied as discussed in 
Appendix B. 


Of particular importance in regards to potential soil impacts will be soils with high water tables and/or 
surface inundation. Bearing strengths in these soils is generally low and facilities placed in such 
areas Could be subjected to damage. Such areas are depicted in Figure 3-3 that shows areas of 
wetlands and other aquatic habitats. Placement of project facilities will need to avoid these areas. 
In order to preclude significant impacts, roads, drill/well sites, and pipelines should not be placed in 
areas with steep slopes greater than 25 percent and in areas with badiand soils. Therefore, 


significant impacts are not expected to occur with implementation of the Proposed Action. 
4.3.3.2 Alternative A 


implementation of Altemative A would involve fewer acres of construction impacts (a total of 
approximately 235.4 acres) than the Proposed Action. This tota! acreage would be comprised of 
130.0 acres for drill pads, 40.0 acres for pipelines, 64.0 acres for roads, and 1.4 acres for the 
compressor station or a total of 1.9 percent of the project area. Production phase impacts, 81.4 
acres, would be reduced from the initial construction phase and would be approximately 56.0 acres 
for well pads, 24.0 acres for roads, 0.0 acres for pipelines, and 1.4 acres for the compressor station. 
These disturbance areas would represent approximately 0.7 percent of the total project area. This 
disturbance would be combined with the existing disturbance of approximately 110 acres (see 
Section 3.3.2.3). Therefore, total cumulative soil disturbance in the project area would be 
approximately 191.4 acres or 1.5 percent of the project area. This total disturbance would not exceed 
the significance criteria presented above in subsection 4.4.2. 
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Table 4-2. _ Soil Erosion Rates and Total Erosion by Alternative. 
Year 1 Year 5 
Erosion rates (t/ac/yr) 
Facility Area (acres) Without With Without With 
Erosion Erosion Erosion Erosion 
Control Control Control Control 
Vell Pads " 138 15 34 02 
Compre’sor - 13.8 15 3.1 02 
Station 
Pipelines 73.7 18 16.4 05 
Roads i 58 23 15 05 
Predicted Erosion (tyr) 
Proposed Action (t/yr) 
Well Pads 4 1625 22425 2438 503.8 325 
Compressor 14 193 21 43 03 
Station \ 
50.0 3,685.0 90.0 820.0 25.0 
Roads 80.0 464.0 184.0 120.0 40.0 
TOTAL 293.9 6,410.8 519.9 1,448.1 97.8 
Alternative A (t/yr) 
Well Pads 130.0 1,794.0 195.0 403.0 26.0 
Compressor 14 19.3 2.1 43 03 
Station 
Pipelines 40.0 2,948.0 72.0 656.0 20.0 
Roads 64.0 371.2 1472 96.0 32.0 
TOTAL 235.4 5,132.5 416.3 1,159.3 7.3 | 
Alternative B (tyr) 
Well Pads 2925 4.036 5 438.8 906 8 58.5 
Compressor 14 19.3 2.1 43 03 
Station 
Pipelines 90.0 6633.0 162.0 1476.0 45.0 
Roads 1440 835.2 331.2 216.0 720 
TOTAL 527.9 11,524.0 934.1 2,603.4 175.8 











The same types of soils impacts would occur under this alternative as with the Proposed Action. The 
amount and duration of such impacts would depend on the locations of the wells and access roads. 
As discussed previously, it would be very difficult to totally avoid all sensitive soil areas. Slopes 
greater than 25 percent, badiand soils, and sandy soils should be totally avoided. Therefore, where 
the other sensitive soils cannot be avoided, special consiruction techniques and mitigation measures 
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should be applied to reduce the probability of significant soils mpacts 


Erosion rates would be essentially the same for this alternative as for the Proposed Action since the 
same types of construction activities would occur. However, total erosion would be reduced due to 
the smaller area of disturbance under this allemative. Table 4-2 summanzes total erosion that could 
erosion control measures, total erosion under this alternative would be approximately 416.3 tons per 
year after the first year of construction and 78.3 tons after the fifth year. These estimates assume 
that all construction would occur in the first year of proyect authonzation. As discussed in Chapter 
2, project development would occur over a ten-year penod from 1996 through 2006. Therefore, the 
total estimated erosion would be distributed over this period of time and would be less than the 
environmentally Conservative analysis. These calculations suggest that soil erosion Could be reduced 
to non-significant levels identified in the significance cntena with application of the control measures 
itemized in Appendix B. Therefore, significant impacts are not expected to occur with 
implementation of Alternative A. 


4.3.3.3 Alternative B 


implementation of Alternative B would involve greater acres of construction impacts than the 
Proposed Action or Alternative A, for a total of approximately 527.9 acres or 4.3 percent of the 
project area. This total would be comprised of 292 5 acres for drill pads, 90.0 for pipelines, 144 acres 
for roads, and 1.4 acres for the ancillary ‘acility. Production phase impacts would be reduced from 
the initial construction phase and would be approximately 181.4 acres comprised of 126 acres for 
well pads, 54.0 acres for roads, 0.0 acres for pipelines, and 1.4 acres for the compressor station. 
These disturbance areas would represent approximately 1.5 percent of the total analysis area. This 
disturbance would be combined with the existing unreciaimed disturbance of approximately 110 
acres (see Section 3.3.2.3). Therefore, total cumulative soil disturbance in the project area would 
be approximately 291.4 acres or 2.4 percent of the project area. This total disturbance would not 
exceed the significance criteria presented above. 


The same types of soils impacts would occur under this altemative as with the Proposed Action. The 
amount and duration of such impacts would depend on the locations of the wells and access roads. 
As discussed previously, it would be very difficuli to totally avoid all sensitive soil areas. Slopes 
greater than 25 percent, badiand soils, and sandy soils should be totally avoided. Therefore, where 
measures should be applied to reduce the probability of significant soils impacts. 


Erosion rates would be greater for this alternative than for the Proposed Action and Alternative A due 
to the larger area of disturbance under alternative B. Table 4-2 summarizes total erosion that could 
occur under this alternative with and without erosion control measures. With the application of 
erosion control measures, total erosion under this alternative would be approximately 934 1 tons per 
year after the first year of construction and 175.8 tons after the fifth year. These estimates assume 
that all construction would occur in the first year of project autnorization. As discussed in Chapter 
2, project development would occur over a ten-year period from 1996 through 2006. Therefore, the 
total estimated erosion would be distributed over this period of time and would be less than the 
environmentally conservative analysis. These calculations suggest that soil erosion could be reduced 
to non-significant levels identified in the significance cntena with application of the control measures 
itemized in Appendix B. Therefore, significant impacts are not expected to occur with implementation 
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of Alternative B. 
4.3.3.4 Alternative C -No Action 


Under the No Action Altemative, soils would continue to be impacted as descnbed above under the 
action alternatives as APDs are granted by the BLM pursuant to previous authorizations. Similar 
erosion, runoff, and sediment control and revegetation measures would be applied to minimize 
adverse impacts to soils. Such methods, if implemented property, would likely reduce impacts to 
non-significant levels. This undefined continued development would add to the existing disturbance 
in the South Baggs project area of approximately 275 acres of which 165 acres have been variously 
could be as high as 5.0 Vac/yr or approximately 1,375 t/yr even taking partial revegetation into 
account. Such development would likely be similar to Alternative A in regard to magnitude with 
similar impact levels. The increase in erosion due to additional development activity would also be 
similar to Alternative A. Therefore, significant impacts are not expected to occur with implementation 
of the No Action Alternative. 


4.3.4 impact Summary 


implementation of the Proposed Action and action alternatives (A and B) would initially affect 293.9 
acres, 235.4 acres, and 527.9 acres of soils, respectively, during project construction. This would 
represent approximately 2.4 percent, 1.9 percent, and 4.3 percent of the total South Baggs area for 
the Proposed Action, Altemative A, and Alternative B, respectively. Reciamation efforts during well 
production would reduce long-term impacts to 101.4 acres, 81.4 acres, and 181.4 acres, 
respectively. These residual areas of impact would represent approximately 0.8, 0.7, and 1.5 
of 110 acres, neither temporary or long-term disturbance areas would exceed the 10 percent 
threshold. 


Impacts resulting from drill pad, access road, facility site, and pipeline ROW construction could 
include removal of vegetation, exposure of the soil, mixing of soil horizons, soil compaction, loss of 
topsoil productivity, and increased susceptibility of the soil to wind and water erosion. These impacts 
could increase runoff, erosion, and off-site sedimentation. Total erosion that could result from the 
proposed project after the first year of construction without effective reclamation was estimated to 
be approximately 6,410.8 tons for the Proposed Action, 5,132.5 tons under Altemative A, and 
11,524.0 tons under Alternative B. Erosion after the first year with effective erosion contro! would 
be approximately 519.9 tons for the Proposed Action, 416.3 tons for Alternative A, and 934.1 tons 
for Altemative B. Afier five years, erosion levels would decrease to 1,448.1 tons, 1,159.3 tons, and 
2,603.1 tons without effective erosion control and 97.8 tons, 78.3 tons, and 175.8 tons, respectively, 
with erosion control. This erosion would be in addition to the natural baseline erosion as well as the 
erosion occuming due to existing disturbance in the South Baggs project area. Although, the majonty 
of the South Baggs project area is Classified as sensitive soil and such areas cannot be totally 
avoided, particular attention should be given to avoiding steep slopes greater than 25 percent, 
badiands, sandy soils, and soils with high water tables and/or which are subject to inundation and 
thus, minimize the chance of a significant impact. These impacts could be kept to non-significant 
levels with application of the mitigation measures in Chapter 2 and the control measures 
recommended in Appendix B. 
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4.3.5 Cumulative impacts 


projects likely to be implemented in the near future (i.e., reasonably foreseeable future actions or 
RFFA). Cumulative impacts can be divided into two geographic areas including those within the 
South Baggs project area and those occurring outside of the South Baggs project area. An analysis 
of existing disturbance within the South Baggs project area and the cumulative impacts analysis 
(CIA) area was conducted to determine cumulative impacts. Recent BLM guidance strongly 
recommends that natural resources that relate to watershed function and stability be evaluated tor 
cumulative impacts on a watershed basis (USDI-BLM 1994d). Thus, the CIA for soils includes two 
components: (1) the South Baggs project area, and (2) all watersheds as designated by the USGS 
that are overlapped by the South Baggs project area. Figure 4-1 depicts the location and 
relationship of the South Baggs project area and the considered watersheds. 


South Baggs Project area. Existing disturbance within the South Baggs project area was determined 
to be 2.2 percent of the 12,352-acre project area or 275 acres comprised of 85 acres of roads (68 
acres of improved gravel, 13 acres of unimproved dirt, and 4 acres of trails), 45 acres of pipelines, 
62 acres of well sites, three acres of ancillary facilities (compressor site and meter station), and 
approximately 80 acres of uranium mining activity. As discussed in Section 3.3.2.3, approximately 
165 acres of the 275 acres are in various stages of revegetation, and the balance, 110 acres, are 
unvegetated. During the construction phase, the Proposed Action would add 293.9 acres of impact 
for a cumulative area of 403.9 acres or 3.3 percent of the project area. Alternative A would increase 
existing disturbance by 235.4 acres to 345.4 acres or 2.8 percent of the project area. Alternative B 
would produce 527.9 acres of new impact for a total of 637.9 acres 5.2 percent of the project area. 
Under Alternative C, additional surface disturbance beyond the existing 110 acres would occur on 
a case-by-case basis. It is anticipated that such impact would be similar to Alternative A. 


impacts within the South Baggs project area would be reduced upon reciamation of pipeline ROWs 
and unused portions of the drill pads and roadway disturbances during the production phase for each 
alternative. Under the Proposed Action, reclamation would reduce impacts to 101.4 acres for a 
cumulative impact of 211.4 acres or 1.7 percent of the South Baggs project area. Alternative A 
impacts would decrease to 81.4 acres, with cumulative impacts affecting 191.4 acres or 1.5 percent 
of the South Baggs project area. Alternative B impacts would drop to 181.4 acres with cumulative 
impacts affecting 191.4 acres or 2.4 percent of the South Baggs project area. As indicated 
previously, the cumulative impact within the South Baggs project area would not exceed the 


significance threshold of 10 percent. 


Cumulative impacts Area. The geographic area outside of the South Baggs project area considered 
in the CIA was defined following USDI-BLM (1994d) based on the USGS delineated watershed 
boundanes that the South Baggs analysis area covered or touched, an area approximately 44,544 
acres in size. This area is shown in Figure 4-1. Existing disturbance in the CIA area was estimated 
from USGS topographic maps that were current for 1985 as well as relatively current BLM aerial 
photographs. Approximately 530 acres of disturbance was estimated for the CIA area not including 
the South Baggs project area (275 acres). in addition, a large portion of the CIA area, 17,870 acres, 
falls within the Creston/Biue Gap natura! gas project area that is in various stages of development. 
Assuming two gas wells per section and the same length of roads and pipelines per well as assumed 
for this project, the Cresion/Blue Gap project would likely add an additional 56 wells worth of 
disturbance or 300 acres of disturbance in the CIA area (140 acres of well sites, 90 acres of roads, 





South Baggs Area Natural Gas Field Development Draft EIS - May 1999 = : Page 4-25 


‘76 

















CHAPTER 4: 


ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 










































































































































































7 4N 
733% 
T13N 

2” 





























South Baggs Area Natural Gas Field Development Draft EiS - May 1999 


Watershed Boundaries Used in the Cumulative Impacts Analysis (CIA). 


Figure 4-1. 


/77 








BLANK PAGE 








CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





56 acres of pipelines, and 14 acres of ancillary facilities). Therefore, combined there would be 
approximately 1,105 acres of disturbance in the total CIA area, or 2.5 percent of the total CIA area. 
Impacts due to the Propose Action would be approximately 294 acres. This combined with the other 
disturbance in the CIA and South Baggs areas would be approximately 1,399 acres or 3.1 percent 
of the combined area of 44,544 acres. This analysis indicates that the total cumulative disturbance 
in the combined CIA could slightly exceed the three percent significance threshold in the short term. 
However, a portion of this total distusbance (South Baggs and Creston/Blue Gap developments) 
would be reciaimed as discussed previously and only 110 acres of the 275 acres of existing 
disturbance in the project area is not revegetated and therefore long-term cumulative impacts would 
be approximately 529 acres or 1.2 percent of the CIA area. Total potential disturbance due to 
Alternatives A and B would be approximately 3.0 percent and 3.7 percent of the CIA area, 
respectively. Taking reclamation into consideration, total potential of long-term disturbance due to 
Alternatives A and B would be approximately 1.1 percent and 1.4 percent of the CIA area, 
respectively. Therefore, in the short term, disturbance would exceed the three percent threshold 
possibly causing a significant impact. However, in the long term, total disturbance would be less 
than the three percent threshoid and therefore, not cause a significant cumulative impact. 


4.3.6 Mitigation Summary 


As with any adverse impact, avoidance of the impact should be considered first. Avoidance cf 
particularly sensitive soil areas should be given attention in both the project planning and project 
construction phases. Particularly sensitive soil areas that would require avoidance include badiands, 
areas with excessively sandy textures, steep slopes greater than 25 percent, areas with little or no 
topsoil, and areas with high water tables and/or which are subject to inundation. As indicated 
previously, the majority of the South Baggs project area is comprised of sensitive soils including 
those particular soils mentioned above. The other sensitive soils should also be avoided where 
feasible; however, given their wide distribution and area covered, such total avoidance would likely 
not be feasible. Therefore, special measures or best management practices would need to be 
implemented to minimize the chance of significant impacts resulting from construction in sensitive 
soils. Appendix B identifies recommended measures that should be considered in minimizing 
adverse impacts. Such measures include careful construction and performance monitoring to ensure 
effective application of control measures. These measures primarily address the issues of surface 
runoff, erosion, and sedimentation controi as well as effective revegetation of disturbed areas. 
Incomplete application of these measures, where needed, could result in failed erosion control and 
revegetation. Such measures, if applied, would reduce the chance of significant impacts occurring. 


4.3.7 Residual impacts 


No residual impacts to soils would occur due to the Proposed Action or other alternatives with the 
implementation of mitigation stipulations identified in the Resource Management Pian (RMP), 
measures proposed by Ment as presenteo in Chapter 2, and the recommended measures presented 
in Appendix 8. Although successful surface runoff, erosion, and sedimentation control is feasible on 
most of the soils in the project area, there is a residual chance of ineffective application of contro! 
measures. Significant unavoidable adverse impacts are unlikely given the mitigation measures 
available to the operators. However, failure to apply best management practices during the planning, 
construction, and/or performance monitoring phases could result in significant localized impacts. 
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44 WATER RESOURCES 
4.4.1 Introduction 


Potential impacts that could occur due to project implementation include increased surface water 
runoff and off-site sedimentation due to soil disturbance (see Soils Section 3.3); increased salt 
loading and water quality impairment of surface waters; changes in stream discharge due to project 
disturbance; changes in groundwater levels, quantity, and quality, and channel morphology changes 
due to road and pipeline crossings. The magnitudes of impacts to water resources would depend 
on the proximity of the disturbance to the drainage channel, slope aspect and gradient, degree and 
area of soil disturbance, soil character, duration of time within which construction activities would 
occur, and the timely implementation and success/failure of mitigation measures. Impacts would 
likely be greatest shortly after the start of construction activities and would likely decrease in time 
due to natural stabilization, reclamation, and revegetation efforts. Construction activities would occur 
over a relatively short period; therefore, the majority of the disturbance would be intense but short- 
lived. Petroieum products and other chemicals could be accidentally spilled resulting in surface and 
groundwater contamination. Similarly, reserve pits could leak and degrade surface and groundwater 
if liners were punctured or no liners installed. 


4.4.2 \Impact Significance Criteria 


The Great Divide RMP (USDI-BLM 1990a) prescribes the following objectives and actions relative 
to water resources and watershed management that relate to this project: 


e Controlling flood and sediment damage from natural or human-induced causes. 
e Reducing salt loading in watersheds that lie within the Colorado River Basin. 


e Meeting or exceeding established standards for quality of surface water and groundwater 
where water quality has been lowered by human-induced causes. 


. Providing for physical and legal availability of water for use by the public and federal, state, 
and local agencies for fisheries and wildlife and for livestock, recreational, municipal, and 
industnal uses. 

e Implementing intensive practices to mitigate salt and sediment loading. 


e Addressing site-specific problems with activity plans including monitoring for salt and 
sediment loading. 


e Administering watershed management practices designed to meet water resource 
management objectives 


The foliowing criteria were used to determine significant impacts to water resources: 


e non-compliance with management objectives and actions listed above from the RMP (USDI- 
BLM 1990a); 
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° degradation of water quality such that state standards outlined in the Rules and Regulations 
of the Water Quality Division of the Wyoming Department of Environmental Quality are not 
met; 


e degradation of groundwater quality in aquifers that are directly used as a groundwater source 
by wells or that discharge into water bodies used for irrigation, domestic purposes, and 


wildlife and fishenes: 


e alteration of channel geometry or gradients that produce undesirable effects such as 
aggradation, degradation, or side-cutting; 


e modification of the quantity and quality of streamflows such that it affects established users; 
and 


® non-compliance with the Federal Clean Water Act. 
4.4.3 Direct and Indirect Impacts 
4.4.3.1 Proposed Action 


Due to exposure and compaction of the soil surface during project construction, infiltration capocities 
would decrease, and surface runoff, erosion, and off-site sedimentation would increase. (See Soils 
Section 4.3 for a description of the acres impacted.) This could increase water yield and stream flow 
and degrade water quality. These impacts would be most severe during the construction phase while 
soils are in a disturbed state. These impacts would substantially decrease in magnitude during 
production, primarily due to successful reclamation and control measures. 


The increase in quantity of streamflow would be negligible and undetectable due to the relatively 
small area affected (approximately 294 acres total) at any given time and the high degree of surface 
runoff variability experienced by the ephemeral and intermittent streamis of the South Baggs project 
area. All facility sites (wells, processing plants, etc.) except for pipelines and roads would be located 
a minimum of 500 feet from surface water features per RMP directives. The vast majority of these 
facilities would be located well away from stream channels. Effective surface runoff, erosion, and 
sedimentation control measures would be implemented at drill sites, production well sites, and 
production facilities as described in Chapter 2. Therefore, a significant increase in surface runoff and 
sediment transport from these disturbed sites would not occur. 


Pipelines and roads, being linear facilities, would traverse ephemeral and intermittent stream 
channels on limited occasions where avoidance of such crossings would not be feasible. The vast 
majc ity of such crossings would involve ephemeral channels and vegetated swales. Road crossings 
would be constructed with sufficiently sized corrugated metal pipe (CMP) culverts to competently 
handle design storm runoff events per BLM road guidelines. Similarly, the crossings would minimize 
modifications of channel morphology and gradient so as to avoid channel degradation and/or 
aggradation. No significant impacts would likely occur in regard to surface water quantity due to 
construction of roads and pipelines across drainage channels. 


Some of the drainage channels identified previously are classified as waters of the U.S. and/or 
jurisdictional wetlands. Crossings of these channels would require authorization from the Corps of 
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Engineers (COE) through the Section 404 permitting process. However, these channel crossings 
would likely receive expedited authonzation from the COE through Nationwide Permit No. 12 (buried 
utility lines) and/cr No. 14 (minor road crossing fills). Each individual channel crossing would be 
reviewed dunng the APD/ROW pemnitting process for potential adverse impacts on water resources. 


As discussed in the Soils Section (4.3), approximately 6,410.8 t/yr of soil erosion could occur from 
soil disturbances in the first year without erosion control or 519.9 t/yr with erosion control. These 
estimates are for total soil detached and entrained in place and do not include seciment transport 
over the ground surface. The vast majority of the soil detached and entrained is tansported and 
deposited in very close proximity to the source and very little sediment is transported successfully 
to stream channels (over 500 feet per RMP directives). The primary factors of sediment delivery 
efficiency include slope gradient, roughness of soil and vegetation, and overland distance of 
transport. Most drainage channels occur in valley bottom locations with sidesicpe gradients less than 
10 percent. Undisturbed vegetation is relatively dense ranging from 50 to 80 percent. As indicated, 
the vast majority of soil disturbance is well away from stream channels. Given these conditions, 
sediment delivery efficiency is likely to be wel! below 10 percent. Using this efficiency (i.e., 10 
percent), approximately 641 t/yr without erosion control and 52 t/yr with erosion control would be 
transported to stream channels in the first year. In regard to an increase in sed:mient delivery, these 
sediment delivery values would equate to an increase in sediment yield in streams of approximately 
0.0004 ac-fi/mi*/yr as compared to the BLM's estimate of current sediment yield of 0.35 ac-ft/mi’/yr. 
As discussed in Chapter 3, most of the yield originates from channel erosion and degradation due 
to infrequent high intensity thunderstorm events. 


For the same reasons described above, minimal leaching of salts from disturbed saline soils and 
subsequent minimai translocation of salt loading to streams would occur as a result of the proposed 
project. This is due to the small quantities of sediment that are transported to streams and the 
minimal increase in surface runoff combined with the distant location of most of the project facilities 
from stream channels. Increased salt loading, however small, would be minimal compared to the 
salts that naturally accumulate through evaporation in the ephemeral and intermittent channels. 
Therefore, no significant increase in salt loading is expected within the South Baggs project area, 
nor further downstream in Red Creek, other ephemeral streams, or the Little Snake River and below 
within the Colorado River basin. 


The above analysis is for general sediment loading from overall soil disturbance. There is a chance 
that certain surface runoff, erosion, and sediment control measures could be ineffectively applied 
or ineffective in regard to function for a variety of reasons. Such undefined areas could provide a 
large increase in sediment loading at a point source, but overall would have a negligible affect on 
overall sediment yield increase. Thus, significant increases in sediment delivery to streams and the 
sediment yield of streams in the project area are not likely to occur with project implemertation. 


Water would be required during the construction phase for road and drill-site construction, well 
dniling, well completion, and hydrostatic testing of pipelines. The source, amount, and/or timing of 
water use has not been specifically identified by Merit. Approximate water usage for project 
construction could be as high as 1,000 gallons per acre of disturbance. This would equate to 
approximately 0.9 ac-ft of water. Water would also be used for hydrostatic testing of pipelines. Most 
of the pipelines would be four inches in diameter. As indicated in Chapter 2, approximately 1/3 mile 
of new pipeline would be required for each well pad. Assuming all pipelines would be tested at ence 
and therefore water would not be re-used, approximately 0.2 ac-ft of water would be required. Well 
dniling would require approximately 420,000 gallons or 1.3 ac-ft of water per well for a total of 65 ac- 
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ft for all proposed dnilling. Well completion and testing would require approximately 105,000 gallons 
per well or 0.3 ac-ft per well for a total of 15 ac-ft of water. Therefore, the total maximum water 
usage required for the propcsed action during all phases (i.e., construction, testing, and production) 
would be approximately 81.1 ac-ft. 


Handling and management of hydrostatic test water would need to be accomplished in a manner that 
does not adversely affect soils, streams channels, and surface water and groundwaier quality. Used 
water from hydrostatic testing has relatively good water quality. A large portion of the hydrostatic 
test water would be re-used for other aspects of the construction, drilling, completion, and/or 
production processes. However, if such water is not re-used it must be disposed of in a manner 
where soil scouring and water quality impairment would not result. 


As discussed in Chapter 2, water conservation and the re-i.se of water would be practiced by Merit 
where feasible. Therefore, the actua! quantity of water used by the Proposed Action would be 
considerably less than 81.1 ac-ft. Water for use im cioject construction would be obtained from 
several potential sources including: (1) existing water wells within the South Baggs project area, or 
(2) from water wells drilled on the well pads. There is a slight chance that water would be obtained 
from surface sources such as the Little Snake River. All water used for project construction would 
be obtained from State of Wyoming approved water sources. Most extraction of groundwater for 
project construction would utilize different depths of groundwater than existing wells in the project 
vicinity and would not adversely affect domestic and livestock wells. 


Reserve pits would be utilized to contain drilling cuttings and waste water from the well drilling 
operations. As indicated in Chapter 2, reserve pits would be both lined and unlined depending on 
character of earth material the pits are constructed in and distance to sensitive environments. in 
general, pits would be lined in areas that have a shallow water table; groundwater recharge areas, 
areas within the Washakie Basin that drain into the Little Snake, Yampa, and Colorado rivers; drill 
sites within 500 feet of stream channels, seeps or springs (a BLM standard surface disturbance 
mitigation guideline); and/or where reserve pits are constructed in earthen fill (as opposed to cut). 
BLM policy rarely allows reserve pits to be constructed in fill. impermeable membrane materia! 
between 12 to 16 mils thick would be used to line a reserved pit. Leakage of pit fluids would be 
minimal from lined reserve pits unless the liners were installed incorrectly or the liners were 
damaged during drilling operations. Thus, adverse impacts from leaks in lined reserve pits would 
likely not occur. 


Unlined pits would be used where fresh water based mud systems are used during drilling. Where 
used, unlined pits would be constructed in cut areas of a drill pad. Due to soil permeability problems, 
even lined pits, with perhaps rare exception, would be constructed only in cut areas also (as 
opposed to fill per BLM policy). The specific character of the cut material and its suitability for siting 
a reserve pit would be assessed prior to pit construction. Such material would be relatively tight with 
low infiltration and permeability rates. The potential for adverse impacts on surface water and 
groundwater quality would be greater for unlined pits as compared to lined pits. However, significant 
impacts on water quality resulting from leakage from unlined pits would be unlikely given the 
resinctions regarding when or where such pits would be used. 


Well drilling and completion may adversely affect groundwater quality if mixing of water from different 
aquifers occurs. Deeper groundwater usually occurs under confined conditions. If a confined aquifer 
is penetrated, vertical (up or down) migration of groundwater may occur resulting in mixing of water 
of differing qualities. This mixing may result in a reduction in water quality. The magnitude of mixing 
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is relatively small dunng Grilling due to the relatively short penod of time drilling ts accomplished. As 
discussed in Chapter 2, ali well bores would be cased the full depth. Outer casing will be installed 
and cemented to a depth of approximately 1,500 to 2,700 feet. Therefore, the opportunity for 


significant degradation of groundwater quality in the upper aquifers is low. 


Well completion must be accomplished in compliance with “On-shore Oil and Gas Order No. 2.” 
These guidelines specify the following: 


".. . proposed Casing arid cementing programs shail be conducted as approved to protect 
and/or isolate ali usable water zones, potentially productive zones, lost circulation zones, 
abnormnaity pressured zones, and any prospectively valuable deposits of minerals. Any 
isolating medium other than cement shall receive approval prior to use” (USDI-BLM 1989). 


‘Jsable water is deiined as groundwater with a TDS of 10,000 ppm or less encountered at any depth. 
To comply with tne order, wells must be completed in a manner by which either usable water is 
isolated from “unusable” water, or such that unusable water is isolated from usable water through 
the use of cementing and other proven technologies. Depending on the location of each well, most 
of the aquifers below 1,500 feet contain groundwater in excess of 10,000 TDS; however, some 
aquifer units contain usable water below 1,500 feet (see Water Resources Section 3.4 of Chapter 
3). Therefore, cementing below 1,500 feet may be necessary to comply with the order. With weil 
completion in compliance with the order, no significant impacts on groundwater quality would occur 
due to project implementation. 


Corrosion of well casing has recently been identified as a potential problem resulting in muxing 
groundwater of various quality. Cathodic corrosion inhibitors are being utilized by several operators 
to reduce such corrosion and subsequent leakage and mixing of groundwater. Similar protection 
devices or measures would be applied in this proposed project to protect groundwater quality and 
the integnity of the producing well. 


44.3.2 Alternative A 


Potential impacts described under the Proposed Action apply to Alternative A as well. The Soils 
Section (4.3) describes the acres of impacts expected. The potential for such impacts under this 
alternative is likewise low, given stipulations and management ections incorporated into the proposal 
(Chapter 2). 


Under this alternative, water use would be less than the Proposed Action. Water would be required 
during the construction phase for road and drill site construction, well drilling, well completion, and 
hydrostatic testing of pipelines. Approximate water usage associated with Alternative A could be as 
high as 1,000 gallons per acre of disturbance. This would equate to aporoximetely 0.7 ac-ft of water. 
In addition, water would be used for hydrostatic testing of pipelines, most of which would be four 
inches in diameter. As indicated in Chapter 2, approximately 1/3 miles of new pipeline would be 
required for each we'll pad. Assuming all pipelines would be tested at once, and that water would not 
be re-used, approxunately 1.3 ac-ft of water would be required. Well drilling would require 
approximately 420,000 gailons or 1.3 ac-ft of water per well for a total of 52.0 ac-ft fur all proposed 
dniling. Well completion and testing would require approximately 105,000 gallons per well or 0.3 ac-ft 
per weil for a total of 12.0 ac-ft of water. Therefore, the total maximum water usage required for this 
alternative would be approximately 64 5 ac-ft. Based on these water requirements and the impact 
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discussion presented under the Proposed Action, no significant impacts to water resources under 
this alternative are expected. 


44.3.3 Ahernative B 


Potential impacts described under the Proposed Action apply to Alternative B as well. The Soils 
Section (4.3) describes the acres of impacts expected. The potential for such impacts under this 
altemative is likewise low, given stipulations and management actions incorporated into the proposal 
(Chapter 2). 


Under this alternative, water use would be greater than the Proposed Action and Altemative A. 
Water would be required during the construction phase for road and drill site construction, well 
Grilling, well completion, and hydrostatic testing of pipelines. Approximate water usage Could be as 
high as 1,000 gallons per acre of disturbance. This would equate to approximately 1.6 ac-ft of water. 
Water would also be used for hydrostatic testing of pipelines (4.0 in dia.) and would be 

2.9 ac-fit. Well drilling and completion would require approximately 117.0 ac-ft and 27.0 ac-ft, 
respectively. Therefore, the total maximum water usage required for this alternative would be 
approximately 148.5 ac-fi. Based on these water requirements and the impact discussion presented 
under the Proposed Action, no significant impacts to water resources under this alternative are 
expected. 


44.3.4 Alternative C -No Action 


Under this alternative, water resources within the South Baggs project area would remain as 
described in Chapter 3, Affected Environment. Development in the South Baggs project area not 
area would continue to be affected by other development and land management at a similar levels 
as described for Alternative A. 


4.4.4 impacts Summary 


Potential impacts that could occur due to project implementation include increased surface water 
runoff and off-site sedimentation due to soil disturbance; increased salt loading and water quality 
impairment of surface waters; changes in stream discharge due to project disturbance; changes in 
groundwater levels, quantity, and quality, and channel morphology changes due to road and pipeline 
crossings. Under the Proposed Action, no significant impacts on surface water or groundwater 
quality and quantity would occur. The magnitude of non-significant adverse impacts as compared 
to the Proposed Action would decrease under Alternative A but would be greater under Alternative 
B. The No Action altemative, Alternative C, would likely have a simiiar level of impact as described 
for Alternative A. implementation of the Proposed Action alternative would require approximately 
81.1 ac-ft of water during the construction, completion, and production phases, while Alternative A 
would require 64.5 ac-ft, and Alternative B would require 148.5 ac-ft. 


4.4.5 Cumulative impacts 
Cumulative impacts include water resource impacts from ongoing activities, recently constructed 


projects, and projects likely to be implemented in the near future. Cumulative impacts can be dividea 
into two geographic areas including those within the South Baggs project area and the portion of the 
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Red Creek watershed occumng outside the South Baggs project area as described in Section 4.3.5 


South Baggs Project area Existing disturbance within the South Baggs project area was identified, 
delineated, and mapped using 1994 aenal phoiographs. Exusting disturbance within the South Baggs 
project area is approumately 275 acres, or around 2.2 percent of the 12,352 acres comprising South 
Baggs project area. During the construction phase, the Proposed Action would add 293.9 acres of 
impact for a cumulative disturbance area of 568.9 acres (4.6 percent). Alternative A would disturb 
235.4 acres for a cumulative disturbance total of 10.4 acres (4.1 percent), while Alternative B would 
disturb 527.9 acres for a cumulative total of 802.9 acres (6.5 percent). These cumulative 
the reasons discussed under Section 4.4 3.1. 


in the Cumulative impacts analysis (CIA) was defined following USDI-BLM (1994d) guidelines based 
on the USGS delineated watershed boundaries that the South Baggs analysis area covered or 
touched. The project area falls predominantly within the Red Creek watershed; however, a smail 
iS approximately 44,544 acres in size. Existing disturbance in the CIA area was estimated as 
descnibed in Section 4.4.4.2. A portion of the Creston/Biue Gap field development project falis within 
the CIA area of the South Baggs analysis area. The existing disturbance and future disturbance due 
to the Creston/Biue Gap project has been included in the following analysis. No other permitted 
projects within the CIA area are evident at this time. The Greater Wamsutter ||, Continental Divide, 
Mulligan Draw, South Baxter, Brady Field, various coal mines, Dripping Rock, and Patrick Draw 
projects as shown on Figure 1-3 are ali located outside the CIA area. 


The total existing disturbance in the total CIA area (including South Baggs project area and the 
Creston/Biue Gap project) was estimated to be approximately 1,105 acres, or 2.5 percent of the 
combined CiA and South Baggs areas. impacts due to the Proposed Action would be approximately 
294 acres. This combined with the existing disturbance in the CiA and South Baggs areas would be 
approximately 1,399 acres or 3.1 percent of the combined area of 44,544 acres. However, taking 
reclamation and revegetation into consideration, total area of unvegetated disturbance would be 528 
acres or 1.2 percent of the total CiA area. This cumulative disturbance would not significantly impact 
surface water and groundwater quantity and quality for the reasons discussed under Section 4.4.3.1. 
Further, sediment input into the Little Snake River would be negligible. 


No senous groundwater pollution problems have been detected in the CIA area. Current oil and gas 
and thus, serious water quality and quantity impacts are not expected on a cumulative scale. 
Section 3.4.3.3 identified current water usage in the general area of the South Baggs project to be 
approximately 90,000 ac-ft per year for all combined surface water and groundwater sources and 
uses (Collentine et al. 1981). This estimate includes uses outside the CiA area. Using this estimate 
aS an environmentally conservative indication of total existing water usage, the South Baggs project 
under Alternative B (148.5 ac-ft total) and approximately 1/4 of the Creston/Biue Gap project (675 
ac-fi), toiai water usage within the CiA area could be as high as 1,000 ac-ft., or approximately 1.1 
percent of current water usage in the general area of the South Baggs project. This cumulative water 
usage is relatively small and a relatively minor portion of total surface water and groundwater 
yield/availability, Therefore, cumulative impacts on surface water and groundwater quantity would 
not be significant 
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4.4.6 Mitigation Summary 

No additional measures beyond stipulations presented in Chapter 2, management direction 
contained in the RMP, Appendix B, and addition mitigation strategies identified in the above analysis 
would be required to minimize adverse impacts (o water resources to non-significant levels 

4.4.7 Residual impacts 


With full and successful implementation of measures out..ned in Chapter 2, Section 4.4.2, the above 
analysis, and Appendix B, no significant residual impacts would occur. 


4.5 VEGETATION AND WETLANDS 
4.5.1 Introduction 


Direct impacts would include the short-term loss of vegetation (modification of structure, species 
composition, and areal extent of cover types) due to soil disturbance and grading activities. Indirect 
establishment, and expansion; exposure of soils to accelerated erosion, shifts in species 
composition and/or changes in vegetative density, reduction of wildlife habitat; and changes in visual 
aesthetics. 


4.5.2 impact Significance Criteria 


The Great Divide RMP (USDI-BLM 1990a) prescribes the following objectives and actions relative 
to vegetation and wetlands. 


e Using prescribed fire to meet objectives of other programs/improve habitat. 


e Enhancing the health, productivity, and diversity of forest land (for this EIS, this objective is 
assumed to also apply to rangeland as well). 


° Maintaining or enhancing populations of plant species of concern. Protecting known 
populations of pliant species of concem, avoiding damage by temporally and spatially 
managing projects, and using case-by-case examination of proposed surface disturbance 
activity to determine potential impacts and mitigation 


° Maintaining ripanan areas in good or excellent condition or improve areas that are in poor 
or fair condition. 


° Prohibiting surface disturbance within 500 feet of surface water and/or nparian areas 


. Maintaining or improving vegetation condition and/or avoid long-term disturbance in high 
pnonty standard habitat sites and fishenes areas 


The following criteria were used to determine the significance of construction and operation of the 
proposed project on vegetation resources within the South Baggs project area. These critena were 
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developed based on management directives, professional judgement, involvement in other NEPA 
projects throughout the West, and state regulations (e.g. the Wyoming Noxious Weed Act) 


e non-compliance with management directives for the Great Divide Resource Area; 


e removal of vegetation such that following reclamation, the disturbed area(s) would not have 
adequate cover (density) and species Composition (diversity) to support pre-existing land 
uses, including wildlife habitat, within a penod of five years for general vegetation types or 
within two years for npanan and wetland areas, 


° unauthonzed discharge of dredged and/or fill matenals into or excavation of waters of the 
US., including special aquatic sites, wetlands, and other areas subject to the federal Ciean 
Water Act, Executive Order 11988 (floodplains) and Executive Order 11990 (wetlands and 


riparian zones). 


e imtroduction and establishment of noxious or other undesirable weedy plants species to the 
degree that more than 10 percent of a disturbance area resulting from the proposed project 
is Occupied by such species thereby adversely affecting successful reclamation; 


e removal or disturbance of plant species of concem (including special status species) and/or 
habitat judged important for survival to the extent that such impact would threaten the 
viability of the local population and/or induce an upgrade in the federal, state, or resource 
area status. 


e cumulative removal of more than 10 percent of any vegetation cover type within the project- 
(.e., watershed of the South Baggs analysis area). 


4.5.3 Direct and indirect impacts 


4.5.3.1 Proposed Action 


pipelines, access roads, and other facilities as described in Chapter 2 would affect vegetation 
(modification of structure, species Composition, and areal extent of cover types). Indirect impacts 
would include the short-term and long-term increased potential for weed invasion, establishment, 
and expansion, exposure of soils to accelerated erosion: shifts in species composition and/or 
changes in vegetative density, reduction of wildlife habitat, and changes in visual aesthetics. 


Construction of the Proposed Action would affect 293.9 acres (162.5 acres for well locations and 
associated facilities, 1.4 acres for ancillary facilities, 50.0 acres for pipelines, and 80.0 acres for road 
ROWs). Assuming all locations are productive, this area of impact would be reduced (upon 
successful reclamation) to 101.4 acres (70.0 acres for well locations, 1.4 acres for the ancillary 
facility, 0.0 acres for pipeiines, and 30.0 acres for roads). The likelihood of impact is greatest for the 
mixed desert shrub cover type, which occupies 75 percent of the South Baggs project area. Except 
for habitats occupied by plant species of concern, clearing of upland cover types would not be 
significant because upland cover types are generally abundant and widely distributed throughout the 
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region and/or have been previously impacted (e.g., urban land, disturbed land) 


area. Weed invasion and establishment has become an increasingly important result of previous and 
current disturbance in southwest Wyoming. The project area is relatively free of noxious and other 
unwanted weeds. Weeds often out-compete desirable species, including species of concem, 
rendering an area less productive as a source of forage for livestock and wildlife. Additionally, sites 
dominated by weeds often have a different visual character that may negatively contrast with 
Surrounding undisturbed vegetation. However, with implementation of best management practices 


Sensitive plant species, including BLM-designated special status plants, known to occur in the 
of particular concem. No federally listed plants or plants proposed for listing would be impacted by 
the project since none occur in the project area. Direct and indirect impacts on these three species, 
should they occur, would be considered significant. The BLM is particularly concermed for the 
population of Gibbens penstemon known to occur in the western portion of the project area. Final 
planning for the location and alignment of project facilities in this area would require taking the 
occurrence and distribution of this species into direct consideration. Avoidance of areas containing 
the species would eliminate direct impact on the species. Fugitive dust generated during project 
construction and operation could adversely affect vegetation including plant species of concern due 
to deposition on leaves. Aithough deposition of dust on leaves could have an adverse effect, the 
magnitude of this impact would likely be minimal. Fugitive dust control has been adopted by the 
operators as described in Section 2.1.4.2.2, and therefore such an impact would be minimal. 
Management directions emphasize the need to protect plant species of concem. Surface disturbing 
activities Could affect plant species of concer directly and indirectly by destroying individuals or their 
habitat, increasing the amount of fugitive dust, and introducing weeds. With implementation of 
proposed mitigation and the mitigation recommended in Section 4.5.5, and compliance with RMP 
management directives, no significant impacts to plant species of concern are anticipated under the 
Proposed Action. 


Potential impacts to waters of the U.S., including wetlands and other special aquatic sites, could 
values offered by an affected cover type. Specific project impacts on waters of the U.S. cannot be 
accurately assessed since facility locations have not been identified. However, waters of the U.S 
comprise less than one percent of the South Baggs project area. Given this occurrence and 
distribution, well sites would be located to avoid wetlands. Road and pipeline facilities, however. 
might affect a small amount (estimated < 5 acres) of wetlands where such facilities cannot be 
located to avoid wetlands. Given implementation of mitigation measures, as well as compliance with 
the RMP, the CWA, and Executive Orders 11990 and 11989, the probability of significantly impacting 
waters of the U.S. is low. As such, no significant impacts are anticipated. Road and pipeline 
crossings would likely be authorized under COE Nationwide Permits 12 (pipelines) or 14 (roads) 
Compliance might involve compensatory mitigation for affectea wetlands if such areas cannot be 
avoided. This topic is further addressed in the Mitigation discussion. 
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45.3.2 Alternative A 


Fewer acres of construction impacts (130.9 acres for well locations, 1.4 acres for the compressor 
station, 40.0 acres for pipelines, and 64.0 acres for roads, for a total of 235.4 acres) would occur to 
all cover types, including wetlands and other special aquatic sites, under Alternative A. Production 
phase impacts would be 56.0 acres for well locations, 1.4 acres for the compressor station, 0.0 acres 
for pipelines, and 24.0 acres for roads, for a total of 81.4 acres. As with the Proposed Action, the 
amount and duration of such impacts would depend on the locations of the wells and access roads. 
However, the majority of this impact would occur in the mixed desert shrub cover type. Direct and 
indirect impacts to waters of the U.S. and to plant species of concern and their habitat cannot be 
specifically determined for the well site locations. However, impacts would likely be lower than for 
the Proposed Action given the lesser area of land that would be affected. The stipulations prescribed 
in the RMP (USDI-BLM 1990a), measures committed to by the Operators (Chapter 2), and mitigation 
measures identified in this section would preciude significant impacts to vegetative resources for 
reasons identified previously. 


4.5.3.3 Alternative B 


Altemative B would affect 292.5 acres for well locations, 1.4 acres for the compressor station, 90.0 
acres for pipelines, and an additional 144.0 acres for roads, for a total impact of 527.9 acres during 
project construction. With reclamation, production phase impacts would be reduced to 126.0 acres 
for well locations, 1.4 acres for the compressor station, 0.0 acres for pipelines, and 54.0 acres for 
roads for a total of 181.4 acres. Again, the majority of this impact would occur in upland cover types, 
most specifically in areas of mixed desert shrub cover type. A greater area of waters of the U.S. 
could be affected under this altemative than under the Proposed Action or Alternative A. The exact 
amount would depend on the locations of the road/pipeline ROWs. Direct and indirect impacts to 
plant species of concern and their habitat are unknown for the well locations. However, given the 
Stipulations prescribed in the RMP (USDI-BLM 1990a) and measures committed \o by the Operators 
(Chapter 2), no significant impacts are expected to vegetative resources under this alternative. 


45.3.4 Alternative C - No Action 


Under the No Action Alternative, vegetation would continue to be impacted as individual APDs are 
granted by the BLM. Loss of upland cover types would not be significant. if present, impacts to 
wetlands would be assessed and mitigated on a case-by-case basis similar to the Proposed Action 
and action alternatives. Rare plant surveys would continue to be performed prior to earth-surface 
disturbance activities associated with individual projects. Noxious weed programs would be 
mplemented per stipulations in individual APDs 


454 impacts Summary 


implementation of the Proposed Action and action alternatives (A and B) would initially affect 293.9 
acres, 235 4 ac es, ‘nd 52/9 acres of various vegetation cover types, respectively, during project 
construction Reclamation efforts during well production would reduce respective impacts to 101 4 
acres, 61 4 acres. and 161.4 acres, respectively 


impacts to vegetation would incluce removal of cover types (potential to decrease diversity and 
Gensity of Geswable species) and the increased potential for noxious weed invasion and 


ee ee 
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establishment. Associated effects of such loss on wildlife, visual resources, and land use are 
discussed under those headings. Except for waters of the U.S. (including wetlands and other special 
aquatic sites) and/or plant specs of concern and their habitat, a reduction in vegetation density 
would not be significant because upland vegetation types are relatively common, cover large areas, 
have wide distribution, and occur with high frequency within the project area as well as on other 
iands within the Washakie basins. (See cumulative impacts for a discussion on the impact to 
vegetation cover types relative to existing disturbance in the So-ith Baggs project area and to 
projects within this larger context area.) 


Monitoring for invasion and establishment of weeds and prompt and aggressive remediation, as 
provided for in Chapter 2, would prevent further weed invasion/establishment problems and facilitate 
successful revegetation of disturbed areas. 


Project implementation could potentially impact the area and functions of wetlands, special aquatic 
sites, and other waters of the U.S. Direct impacts could occur through filling, grading, and 
excavation; indirect impacts could occur through hydrologic modification, sedimentation, pollution, 
and disturbance. Due to the larger area of disturbance associated with road/pipeline ROW facilities, 
the Proposed Action would be more likely to affect waters of the U.S. than the other alternatives. 
However, measures imposed by the RMP (USDI-BLM 1990a) and 404 permitting process would 
prevent or avoid impacts to jurisdictional wetlands and other special aquatic sites. Further, 
compliance with Section 404(b)(1) guidelines would remove the potential for significant impacts 
under all alternatives. 


All alternatives have potential to affect piant species of concern or habitat for such species. 
However, given implementation of Chapter 2 measures and mitigation as outlined in this section, no 
significant impacts are anticipated. No listed plant species or species purposed for listing under the 
ESA would be impacted as none occur in the project area. 


The duration and magnitude of impacts to vegetation cover types would depend on the locations of 
well sites and access roads, the success of mitigation and revegetation efforts, and the time needed 
for natural succession to return revegetated areas to predisturbance conditions. The latter may be 
on the order of 20 to 30 years for the mixed desert shrub community type. Revegetation success 
would depend on the amount and quality of topsoil salvaged, stockpiled, and respread over disturbed 
areas as well as weed control efforts. 


Reclamation would be accomplished according to a site-specific reciar:aisor, and revegetation plan 
that uses best-management practices. Revegetation would invcive tne use of plant materials that 
meet specific reclamation objectives in terms of soil erosion control, soil protection, stabilization, and 
fertilization, aesthetics; and compatibility with native vegetation adjcicen’. to the disturbance area In 
spite of the poor to fair reclamation potential for many soils (see disc1:ssion under Soils, Section 3.5 
of Chapter 3), technology exists to return disturbed areas to predisturbance conditions in the time 
frame indicated by the significance criteria. 

45.5 Cumulative impacts 

The South Baggs project area comprises approximately o1.< quarter of the larger Cumulative impact 


Analysis (CIA) area, which is defined to the most part by the Red Creek watershed (see Section 
4.3.5). Existing disturbance within the South Baggs project area is 275 acres, or around 2 < percent 








South Baggs Area Natural Gas Field Development Draft EIS - May 1999 








CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





of the 12,352 acres. During the construction phase, the Proposed Action would add 293.9 acres of 
impact for a cumulative area of 568.9 acres (4.6 percent). Alternative A would increase existing 
disturbance by 235.4 acres to 510.4 acres (4.1 percent). Alternative B would produce 527.9 acres 
of new impact for a total of 802.9 acres (6.5 percent). Under Alternative C, additional surface 
disturbance would occur on a case-by-case basis. It is anticipated that such impact would be 
between 4.1 and 6.5 percent of the South Baggs project area. Impacts within the South Baggs 
projeci area would be reduced upon reclamation of pipeline ROWs and unused portions of the drill 
pads dunng the production phase for each alternative as described previously under Section 4.3.5 
bringing the total area of disturbance in the long term below the areas presented previously. 


The loss of vegetation within the South Baggs project area would not be cumulatively significant 
based on the critena presented. 


The geographic area outside the South Baggs project area considered in the CIA was defined 
foliowing USDI-BLM (1994d) guidelines based on the USGS delineated watershed boundaries that 
the South Baggs project area covered or touched. The project area falis predominantly within the 
Red Creek watershed; however, a small portion of the designated watershed drains directly into the 
Little Snake River. The total CIA area is approximately 44,544 acres in size. Existing disturbance 
in the CIA area was estimated as described in Sections 3.3.2.3 and 4.3.5. A portion of the 
Creston/Blue Gap field development project falls within the CIA area of the South Baggs analysis 
area. The existing disturbance and future disturbance due to the Creston/Biue Gap project has been 
included in the following analysis. No other permitted projects within the CIA area are evident at this 
time. The Greater Wamsutter |i, Continental Divide, Mulligan Draw, South Baxter, Brady Field, 
vanous Coal mines, Dnpping Rock, and Patnck Draw projects as shown on Figure 1-3 are all located 
outside the CIA area. The total existing disturbance in the total CIA area (including South Baggs 
project area and the Creston/Biue Gap project) was estimated to be approximately 1,105 ac zs, or 
2.5 percent of the combined CiA and South Baggs areas. impacts due to the Proposed Action would 
be approximately 294 acres. This combined with the existing disturbance in the CiA and South 
Baggs areas would be approximately 1,399 acres or 3.1 percent of the combined area of 44,544 
acres. 


This analysis indicates that the total cumulative impact in the combined CIA could slightly exceed 
the three percent significance threshold in the short term. However, a portion of this total disturbance 
(South Baggs and Creston/Blue Gap Gevelopments) would be reciaimed as discussed previously 
and therefore long-term cumulative mpacts would be approximately 529 acres or 1.2 percent of the 
CIA area. Total potential disturbance due to Alternatives A and B would be approximately 3.0 
percent and 3.7 percent of the CIA area, respectively Taking reclamation into consideration, total 
potential long-term disturbance due to Altematives A and B would be approximately 1.1 percent and 
1.4 percent of the CIA area, respectively. Therefore, in the short term, disturbance would exceed 
the three percent threshold possibly causing a significant impact However, in the long term, total 
disturbance would be less than the three percent threshold and therefore not cause a significant 
cumulative impact 


Any unpermitied impact to waters of the US associated with this project or other projects in the 
vicinity Of region would add to the cumulative loss of these important areas The histoncal loss of 
wetlands in the US has been well documented as a major environmental problem The total area 
of wetlands loss in the US. (lower 48 states) is not accurately known but is believed to exceed 
90,000,000 acres-nearly half the estimated onginal base Of this total, 87 percent was due to 
agncultural Conversion, eight percent due to urban development, and five percent due to other 
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Causes including mining and transportation (Dahil and Pywell 1989). Within Wyoming, there has been 
an approximate 38 percent loss of wetlands. A COE-approved Section 404 permit with requirements 
of avoidance of waters of the U.S.. including special aquatic sites and wetlands, and measures 
prescribed in Chapter 2 would remove the potential for significant Cumulative impacts to these 
sensitive areas. Likewise, no significant cumulative impacts would occur to plant species of concern 
or their habitat within the South Baggs project area upon implementation of the proposed and 
recommended mitigation measures. 


4.5.6 Mitigation Summary 


Mitigation measures committed to by Ment (Chapter 2) include site-specific recommendations being 
developed by an IDT for staked facilities; preparation of surface use plans; minimization of impacts 
due to clearing and soil handling; implementation of adequate erosion control measures; reseeding 
and site rehabilitation; noxious weed monitoring and control/eradication per BLM policy; compliance 
with Section 404(b)(1) guidelines of the federal CWA; and clearance surveys for plant species of 
concem. 


Weed monitonng should occur for species ideritified by the State of Wyoming as well as for 
additional species specified by each county during a given year. Such species comprise the official 
list of weeds for which a county can cost-share funding for control and removal efforts. 


On-the-ground clearance surveys should be performed for plant species of voncem identified by the 
WYNDD and BLM. At a minimum, Gibbens penstemon needs to be specifically addressed in final 
planning. Where proposed project facilities are located in close proximity to or in known population 
areas, site- and facility-specific field surveys should be accomplished to determine the exact 
juxtaposition of the populations in regard to project facilities. Project facilities should be moved to 
totally avoid plant habitat and/or populations. 


Although not specifically stated in the RMP, surface disturbance should be prohibited within 500 feet 
of jurisdictional wetland areas—not only surface waters and/or riparian areas—and wetlands should 
be maintained in good or excellent condition or improved in areas that are in fair to poor condition. 


No further measures beyond compliance with the RMP (USDI-BLM 1990a), the mitigation measures 
in Chapter 2, the BLM's Wyoming Policy on Reclamation (USDI-BLM 1990b), and Chapter 4 
measures recommended for Vegetation and Wetlands, Soils, Water Resources, and Visual 
Resources would be required to prevent significant impacts. 


4.5.7 Residual impucts 


No significant unavoidable adverse residual impacts to vegetation resources would occur with 
implementation of mitigation stipulations in the RMP and measures proposed by Merit although 
successful revegetation within three to five years would be difficult for some cover types 
Revegetation to “predisturbance” conditions would require 30 years or more; nowever, this lag would 
not be significant provided substantial erosion or other significant environmental impacts do not 
occur dunng this long-term penod 


Potential impacts to waters of the U.S., including wetlands and other special aquatic sites, would be 
both reve ‘sibic and retnevable throug! avoidance, impact minimization, and comprehensive 
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compensatory mitigation that would ensure replacement of lost area and functional values of these 
sensitive cover types. If wetlands are impacted, the implementation of compensatory mitigation pnor 
to project construction would reduce the potential for irretnevable impacts. 


4.66 RANGE RESOURCES AND OTHER LAND USES 


4.6.1 Introduction 


Livestock grazing would continue within the South Baggs project ares dunng all phases of the natural 
gas development project. There would be some reduction in forage availability in those areas having 
natural gas development activities (e.g., well pad, access road, and pipeline construction). 


4.6.2 Impact Significance Criteria 


Impacts to the land resource would be significant if the following occurred 


. ee RMP (USDI-BLM 
a). 


4.6.3 Direct and Indirect impacts 
4.6.3.1 Proposed Action 


As discussed in Chapter 2 and Chapter 4 (Section 4.5, Vegetation and Wetlands), construction of 
the Proposed Action would affect 293.9 acres (162.5 acres for well locations ani associated 
facilities, 1.4 acres for ancillary facilities, 50.0 acres for pipelines, and 80.0 acres for road ROWS). 
Stocking rates within both the Poison Buttes and Oppenheimer Allotments average 14 acres per 
AUM. Depending on the actual locations of the drilling and anciliary facilities with respect to forage 
productivity, lost forage would be approximately 21 AUMs, or a reduction of about 1.2 percent of the 
current live stock forage use in the South Baggs project area. 


The proposed action (50 additional natural gas wells over a 10-year penod) is of a magnitude to 
possibly create adverse impacts on some operators, depending on well site, access road, and 
pipeline placement. Possible impacts would include loss of forage and disruption of livestock 
management practices, primarily herding. Most of these impacts would be short-term, lasting only 
as long as construction activities were ongoing. Once production operations are underway and 
reclamation measures completed, adverse impacts to livestock operations would be minimal. 


Long-term loss of forage for livestock use would be less than in the short-term. Once reclamation 
has been satisfactonly completed on all disturbed areas, the total area of impact would be reduced 
to approximately 101.4 acres. This would constitute a long-term loss of approximately 7 AUMs, or 
a reduction of about 0.4 percen’ of the current livestock forage use in the South Baggs project area 
In addition, as existing, o!cer production wells in the South Baggs project area are abandoned and 
reclaimed, additional land would become avai'.ible for forage production. Actual amounts of 
additional forage available for livestock use following reclamation would be contingent on the 
success/failure of revegetation efforts 
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The increased activity associated with drilling and production has the potential for disrupting livestock 
operations, particularly during the construction phase of development. Opportunities for 
vehicie-livestock collisions would increase. Also, the opportunity for livestock theft would likely 
increase as roads provide additional access into the allotments. However, additional roads in the 
South Baggs project area would allow livestock operators improved access into the area, thus 
potentially providing them with greater ease of livestock management operations such as herding, 
etc. The potential for problems would decrease once the wells were producing and the traffic 
volume reduced. The additional roads would have some advantages in that in would make some 
areas more accessible by vehicle for the livestock operators. Also, drilling may potentially result in 
the development of additional water wells which could be converted to livestock use. This would 
improve the ability of livestock to make efficient use of rangeland within the area, especially during 


dry years. 


Construction activities could provide for introduction of undesirable and noxious weed species into 
the project area. These undesirable annuals often out-compete the more desirable species, 
rendering an area less productive as a source of forage for livestock and wildlife. 


Given the actions and measures prop sed by Merit and stipulations contained in the RMP 
(USDI-BLM 1990a), no significant impacts would occur to the range resources under this alternative. 


4.6.3.2 Alternative A 


The area removed from forage production under Altemative A (development of 40 additional natural 
gas wells) is estimated to be 235.4 acres, with a resultant loss of 17 AUMs. This represents a loss 
in stocking leve's of about 1.0 percent throughout the South Baggs project area. Once reciamation 
has been satisfactorily completed on ail disturbed areas, the total area of impact would be reduced 
to approximatsi, 81.4 acres. This would constitute a long-term loss of approximately 6 AUMs, or a 
reduction of avvut 0.3 percent of the current livestock forage use in the South Baggs project area. 
Overall, this level of reduction should not affect the livestock use in the South Baggs project area, 
unless the well sites are located on areas where forag2 production is greater then the average in the 


project area. 


The potential for livestock theft, and loss from vehicular collision, and the potential for introduction 
of weeu species also exis‘< 2% discussed for the Proposed Action, but to a lessor degree. Also, the 
potential for enhancing livestock operations (water developments, better access) exists with this 
Alternative. 


4.6.3.3 Alternative B 


implementation of Alternative B (develop an additional 90 natural gas wells) would remove about 
527.9 acres from forage production during the construction phase of development operations, or 
about 38 AUMs. This represents a loss in stocking levels of about 2.1 percent throughout the South 
Baggs project area. Once reclamation has been satisfactonly completed on all disturbed areas, the 
total area of impact would be reduced to approximately 181.4 acres. This would constitute a long- 
term loss of approximately 13 AUMs, or a reduction of about 0 7 percent of the current livestock 
forage use in the South Baggs project area. Overall, this level of reduction should net affect the 
livestock use in the South Baggs project area, unless the well sites are located on areas where 


forage production is greater than the average in the project area 


SE ST nee 
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The potential for livestock theft, and loss from vehicular collision, and the potential for introduction 
of weed species also exists as discussed for the Proposed Action and Alternative A, but of a greater 
magnitude. Also, the potential for enhancing livestock operat. »ns (water developments, better 
access) exists with implementation of Alternative B 


4.6.3.4 Alternative C - No Action 


The conditions described in the Affected Environment chapter would generally remain unchanged 
under Alternative C - No Action. Disturbances to range resources located in close proximity to 
roaded areas and existing production facilities would continue due to vehicular use. 


4.6.4 impacts Summary 


impacts to tle range resource would involve loss of livestock forage, potential for livestock loss 
through theft or vehicular collision. and the introduction of weed species. However, with 
implementation of the Mitigation Measures proposed by Ment (Chapter 2), stipulations in the RMP. 
impacts to range resources can be avuided or reduced to acceptable levels. 


4.6.5 Cumulative impacts 


Existing land management and use activities that ave impacted the South Baggs project area to 
varying degrees include livestock grazing, road construction and use, and construction of other well 
sites and pipelines. The additional area of disturbance resulting from implementation of either the 
Proposed Action, Alternative A, or Alternative B would not substantially add to the cumulative 
impacts already occurring in the area. Other vegetative and range resource disturbances are 
occurring on lands adjacent to, and in the vicinity of the South Baggs project area (Chapter 1). 
Implementation of any altemative would add to the cumulative amount of disturbance to vegetation 
and range due to these projects. However, significant cumulative impacts are not anticipated. 


4.6.6 Mitigation Summary 

No additional mitigation beyond that incorporated into Chapter 2 and the RMP would be necessary 
4.6.7 Residual impacts 

There would be no residual impacts to range resources or other land uses as a result of 
implementatior; of the Proposed Action or alternatives 

4.7 WILDLIFE 

4.7.1 introduction 

The principle wildlife impacts likely to be associated with the Proposed Action or alternatives include: 
(1) a direct loss of certain wildlife habite* (2) the displacement of some wil ife species, (3) an 


increase in the potential for collisions between widiife and motor vehicles, and (4) an increase in the 
potential for the illegal kill and harassment of wildlife 
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4.7.2 impact Significance Criteria 


The following management goals and actions regarding wildlife and wildlife habitat are prescribed 
in the Great Divide RMP (USDI-BLM 1990a): 


e To provide habitat quality adequate to support a natural diversity of wildlife and fisheries. 
including big game, upland game, waterfowl, non-game species, game fish, sensitive, 
threatened, and endangered species, species of special management (concern) in Wyoming. 
and featured species of federal interest. 


« To comply with mandates of the Endangered Species Act so as to assist in recovery of 
threatened or endangered species and species of special management in Wyoming, as well 
as to assist in meeting goals of recovery plans. 


. To maintain or improve vegetation condition and/or to avoid long-term disturbance in high 
priority standard habitat sites and fishenes areas. 


e To maintain or improve overall ecological quality, thus providing good wildlife habitat within 
the constraints of multiple-use management in moderate and low prionty standard habitat 
sites. 


e Crucial winter ranges for big game species would be protected by the application of the 
Wyoming BLM standard mitigation guidelines for surface-disturbing activities. In addition, 
surface disturbance would be mitigated to restore and/or repiace lost habitat. 


° In areas where crucial winter ranges for more than one species of big game overlap, the 
BLM would employ spatial and temporal management of development, facilities, and users 
to avoid activity during certain times of the year and in certain areas. The BLM would 
cooperate with owners of adjacent property to manage these overlapping winter ranges and 
would consult with the WGFD conceming proposals involving surface disiurbance in these 
areas. 


Other factors considered in the assessment of potential effects of Proposed Actions on wildlife 
include: 


e Whether or not the action(s) would result in non-corim!”::ce with existing BLM, FWS, or 
WGFD management objectives for wildlife, or BLM wildlife stipulations for surface occupancy 
critena on natural gas mineral developments 


° A collective increase in direct mortality of wildlife due to: road kill, poaching, harassment, or 
other causes. 


° The displacement of animals from crucial habitat during an important use penod 


. The permanent reduction in size, the elimination, or otherwise rendering unsuitable for 
wildlife of an officially designated crucial habitat 
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e Any effect, whether direct or indirect, that results in long-term decreases in recruitment 
and/or survival of individuals in a wildlife population 


e Disruption of grouse or raptor breeding or nesting activities 
4.7.3 Direct and Indirect impacts 


Wildlife habitats affected by the proposed project include both the areas which are physicaliy 
disturbed by the construction of production wells with related roads, pipeline, and production 
facilities, as well as the zones of influence surrounding them. Zones of influence are defined as 
those areas surrounding, or associated with, project activi’ « where impacts to a given species 
could occur The shape and @xient of such zones of influence varies considerably with each animal 


species and development scenano 
4.7.3.1 Proposed Action 


As described in detail in Section 2.0, a total of 50 mew natural gas wells would be drilled and 
approximately 12,352 acres, of which 10,067 acres are federal surface; the remaining 2,285 acres 
are private surface and are subject to the terms and conditions of the South Baggs Federal Unit 
There is no required spacing within the federal unit, but on those federal lands within the project area 
and outside the federal unit (approximately 1,800 acres), 160 acre spacing for gas wells is required 
\'nder the Proposed Action the precise number of wells and their specific locations would be directed 
by the success of developmental drilling and production technology, geological and geophysical data, 
and economic considerations. Since specific well site locations have not been desgnated, it is 
assumed for purposes of analysis in this EIS, that there ¢ 3 uniform distribution of new well sites 
over the entire project area rather than specific designated well site locations. Thus, the analysis 
of impacts to wildlife for this alternative is based on an average density of 2.60 new well pads per 
section with an associated disturbance of 5.85 acres per well site, which includes 3.25 acres for the 
pad and 2.6 acres for associated roads and pipelines. 


Development at this level would disturb approximately 293.9 acres of wildlife habitat over the next 
ten-year planning penod. This includes a total of 162.5 acres associated with well pad construction, 
130 acres for related access roads and pipeline construction, and 1.4 acres for ancillary facilities 
Beginning the first fall after wells start producing, the reclamation of disturbed habitats would 
commence and re-establish vegetation along the pipeline and road ROWs, and unused portions of 
weil pads. Revegetation would continue with the subsequent reclamation cf abandoned well sites 
that are no longer productive. This reciamawon of well, road and pipeline construction activity would 
reduce the area disturbed by the Froposed Action to 101.4 acres Grasses and forbs are expected 
to become establishud within the first several years following reciamation, however an estimated 
eight to 15 years would be required for shrub establishment. Consequently, the removal of shrub 
habitat within the project area would reoresent a long-term loss to those species that depend on 
such vegetation for forage or shelter 


4.7.2 1.1 General Wildlife 


The 10-year sequential disturbance of 293 9 acres of widiife habiat as.cciated with the construction 
of production wells and related faciities would reduce habitat availability for a vanety of common 
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small birds and mammals. However, because reciamation of disturbed habitats would commence 
immediately and continue throughout the 10-year construction period, the total unreciaimed 
disturbance area at any given point in time would never equal the sequential total of 293.9 and, by 
the end of the construction period would be reduced to 101.4 acres. The temporary disturbances 
that occur during the 10-year construction period would tend to favor early successional w \diife 
species such as ground squirrels and horned larks and would have more impact on mid-to-liitter- 
of 101.4 acres would have a moderate effect on all wildlife species. The major small nongame 
songbirds that would be affected by the reduction in habitat would be horned larks, sage sparrows. 
sage thrashers, and vesper sparrows. Although there is no way to accurately quantify these 
changes, the impact is likely to be moderate in the short term and be reduced over time as reclaimed 
areas produce suitable habitats. Because of the high reproductive potential of these species they 
would rapidly repopulate reclaimed areas as habitats becom suitable. Birds are highly mobile and 
would disperse into surrounding areas and utilize suitatie habitats to the extent that they are 
available. 


The principal small mammals found on the project area include but are not limited to, deer mice, 
least Chipmunks, Wyoming and 13-lined ground squirrels, white-tailed praine dogs, desert cottontails, 
and white-tailed jackrabbits. The initial phases of surface disturbance would result in some direct 
mortality and displacement of small mammals from construction sites. Quantification of these 
changes is not possible because populat'on data are lacking. However, the impact is likely to be 
moderate, and the high reproductive potential of these small mammals would enable populations 
to quickly repopulate the area once reclamation efforts are initiated. 


4.7.3.1.2 Big Game 


impacts to big game species include the removal of habitat due to well, road and pipeline 
cevelopment; displacement due to increased human activities; increased potential for vehicular 
Collisions due to new roads and increased tra“fic levels on existing roads; and increased poaching 
due to easier access and increased human activies. The amount of habitat disturbed depends on 
the seasonal use of the area by each species and the corresponding drilling schedule. Also, 
displacement due to human disturbance is more pronounced in the short term and the magnitude 
depeiids on the ability of a species to habituate to disturbance. Habitat impact summanes and 
disturbance responses for each big game species are presented below. 


Pronghom Antelope 


Surface disturbances associated with the initial installation of gas wells, roads, pipelines, and 
ancillary facilities will result in the direct removal of crucial habitat. Approximately 16.3 sq:-are miles, 
or 97.9 percent of pronghom habitat on the project area, is classified as crucial wirter/yeariong 
range. Assuming uniform distribution of proposed new wells over the project area, approximately 
49 of the proposed 50 welis (97.9 percerii) would be drilled within crucial antelope winter/yeariong 
range, while one weil would be located within range classified as winter/yeariong The development 
of these wells along with associated roads and pipelines would disturb un estimated 286 6 acres of 
crucial winter/yeariong range and 5 9 acres of winter/yeariong range within the project area An 
additional 1.4 acres of pronghorm habitat would be removed due to the construction of ancillary 
facies. Although the location of the ancillary facilities is not know at this time, it is assumed that 
tis with crucial winter/yeariong range since most of the project area consists of this habitat. With 
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the addition of the ancillary facies impact, a total of 2f 8 acres of crucial winter/yeariong habitat will 
be disturbed over the 10-year construction penod 


Reclamation efforts will proceed beginning the first fall after wells go into production and continue 
through the entire 10-year construction penod. Such reclamation includes road ROWS, pipelines, 
partial restoration of active well pads, and total restoration of abandoned well sites that are no longer 
productive. Under post-reclamation it is assumed that 30 percent of the disturbance is returned to 
productive antelope habitat in 5 years and the balance returned in 8 to 15 years (required for shrub 
re-establishment). Post-reclamation disturbance for the crucial winter/yeariong range of the project 
area would be reduced to approximately 99.4 acres and to 2.0 acres on the winter/yeariong range 
On-going project activities .. these 101.4 acres would remain. throughout the 35-year life of 
production. 


As shown in Table 4-3, the post-recilamation disturbance of an estimated 99.4 acres of crucial winter 
range would represent 0 05 percent of the 194, 304-acre crucial winter range within the Bitter Creek 
Herd Unit. The post-recilamation disturbance of an estimated 2.0 acres of winter/yeariong range 
would represent 0.00012 percent of the 1,644 800-acre winter/yeariong range within the Bitter Creek 
Herd Unit. 


Since there are no accurate determinations of pronghom carrying capacity for the Bitter Creek Herd 
Unit it is not possible to accurately estimate the reduction of animal numbers that would be brought 
about by a 0.05 percent reduction of crucial winter range. Therefore, several assumptions have 
been made that will ensure that any errors made are on the side of overestimating impacts rather 


The first assumption is that the real world carrying capacity of the Bitter Creek Herd Unit is 
represented by the WGFD herd unit objective of 25,000 anima (Table 3-15). Secondly, it is 
assumed that all of these animals have to be supported through the winter by only the 194,304 acres 
of crucial winter range that occur vaithin the herd unit. This means that the amount of crucial winter 
habitat on the herd unit limits the number of animals that te unit can sustain. Given these 
assumptions, the antelope density on the crucial winter range would be 0.129 animals per acre 
(25,000/194 304). It then follows that a 99. 4-acre reduction in the crucial winter range would reduce 
the capacity of the crucial winter range on the Bitter Creek Unit by 13 animais (99.4 x 0.129, Table 
4-4) 


These calculations represent maximum numbers of animals because it is unlikely that the entire 
pronghorn population will be supported through any winter solely by the 194,304 acres of crucial 
winter range, because there are 1,644 S00 acres of winter/yeariong habitats on the herd unit to help 
sustain the herd through the winter. Furthermore, major winter storms often have as much or more 
control over antelope populations than the amount of winter range available (Alidredge and Deblinger 
1988). Ecologically, the area could support more pronghom, but it would require reducing livestock 
and wild horse numbers in order to achieve it. Sociologically, the area could support more 
pronghorn, but it would require getting ranchers to accept higher levels of crop and forage 
depredation and reduced stocking rates on allotments in order to achieve 4 if such extreme 
measures were taken to increase pironghom Carrying Capacity, bag limits would have to be raised 
in order to maintain the herd within the new carrying capacity Given the existing constraints and 
ly wtations, ‘t «s felt that the scenano described above represents a conservative estimate of anima! 
reductions which are unlikely to be exceeded or even realized 
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Table 4-3. Disturbance Associated with the Three Development Scenarios in Relation to Existing and Other 
Proposed Project Disturbance Levels within Crucial Winter Ranges (CWR) for Antelope and Mule Deer. 





































































































Existing disturbances were calculated by measuring all forms of development on USGS 1:24,000 quads, supplemented by current (June 


1996) aeriai photographs. Long-term disturbance from other proposed projects include: Greater Wamsutter Area-!] Natural Gas Field 
Development Project, Mulligan Draw Gas Field Project, Creston/Bilue Gap Natural Gas Project, and Continental Divide Natural Gas Fie!d 
Development Project. 


Assumes 30% return of disturbed area to productive antelope habitat with balance returned in 8 to 15 years. 
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Table 4-4. Reduction in Post-Reclamation Animal Carrying Capacity, Based on the Amount of Disturbance 
Associated with the Three Development Scenarios in Relation to Existing and other Proposed 
Project Disturbance Levels, within Crucial Winter Ranges for Antelope and Mule Deer. 
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Mule Deer 18,700 0.072 139 7 146 6 144 13 151 
Herd Unit 

250 392 0.74% 0.04% 0.78% 0.03% 0.77% 0.07% 0.81% 
Acres Obj. Obj. Obj. Obj. Obj. Obj. Obj. 








Carrying capacity reduction numbers were calculated by dividing the WGFD's population objective within each herd unit by the 
total acreage of crucial winter range within the respective herd unit. 


Existing disturbances were calculated by measuring all forms of development on USGS 1:24,000 quads, supplemented by 
current (June 1996) aerial photographs. Long-term disturbance from other proposed projects include: Greater Wamsutter Area-|| 
Natural Gas Field Development Project, Mulligan Draw Gas Field Project, Creston/Blue Gap Natural Gas Project, and 
Continental Divide Natural Gas Field Development Project. 
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Assumes 30% return of disturbed area to productive antelope habitat with balance returned in 8 to 15 years 
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By the end of the initial developmental activities during the first 10 years of the project, on-going 
reclamation activities will have reduced the size of the disturbed area by approximately 65 percent 
(from 293.9 acres to 104.1 acres) and shrub establishment on the initially reclaimed areas would 
have been achieved. At the end of the 35-year life of the field, a well-developed mosaic of shrub 
stands would be present on an estimated 50 percent of the area and would be fully functional as 
pronghorn winter range. The development of the remaining 50 percent of the area into functional 
pronghorn winter range is likely to take an additional 8 to 15 years of post reclamation time. 
Reclamation time could be shortened by supplementa! pianting of shrubs on undisturbed portions 
of the crucial winter range that currently support grassland types and by habitat manipulation 
involving the controlled burning or chaining of decadent shrub stands. 


The WGFD classifies big game crucial winter habitats as “vital” and recommends “no loss of habitat 
function" (WGFD 1994). As long as the function of these crucial habitats is maintained, some 
modification of habitat characteristics is allowed. Winter/yeariong big game habitats are classified 
as habitats of “high” value by the WGFD and “no net loss of habitat function” is recommended. 
When impacts to “high" value habitats cannot be avoided, mitigation in the form of replacement or 
enhancement of similar habitats is recommended. The disturbance of 99.4 acres of crucial winter 
range will reduce the carrying capacity of this habitat by approximately 13 animals, but will allow 
habitat function, as defined by WGFD, to be maintained "(i.e., the location, essential features, and 
species supported are unchanged)" (WGFD 1994). The loss of 2.0 acres of winter/yeariong range 
is not likely to reduce pronghom carrying capacity within this herd unit. 


Given the incorporation of mitigation and avoidance measures described in this section and those 
listed in Sections 2.1.4.2.9 and 5.2.6, no long-term adverse impacts to pronghom are expected as 
a result of direct habitat loss. 


in addition to the direct removal of habitat due to the development of wells and associated 
transportation facilities, disturbances from drilling activities and traffic would affect utilization of the 
habitat immediately adjacent to these areas. However, pronghom have been found to habituate to 
increased traffic volumes (Reeve 1984) and heavy machinery as long as the machines move in a 
predictable manner, whereas deviation from the ordinary caused antelope displacement (Segerstrom 
1982). Both the resident and migratory segments of the pronghom population on the area have had 
many years of exposure and opportunity to adapt to oil and gas related activities and it is unlikely to 
be significantly displaced by construction and drilling activities. However, because migratory animals 
have not been continuousiy exposed to construction activities, their initial response to intensive 
construction activities could be avoidance and displacement. The magnitude of this response would 
decrease over time as: (1) the animals have had more time to adjust to the circumstance, and (2) 
the extent of the most intensive activities such as drilling and road building diminishes and more 
wells are put into production. By the time the field is under full production, construction activities 
have ceased, and traffic and human activities in general are greatly reduced. As a result, this impact 
would be minimal and the level of pronghom use of the area is likely to be determined mostly by the 
quality and quantity of forage available. Limiting construction activities within pronghorn winter range 
from November 15 to April 30, in accordance with BLM stipulations, will minimize the probability of 
adverse impacts from displacement and long-term adverse effects are not expected. 


The potential for vehicle collisions with pronghom would increase as a result of increased vehicular 
traffic and speeds associated with the presence of construction crews and would continue (although 
at a reduced rate) throughout all phases of the well operations. Requiring regular drivers to undergo 
training and education is expected to reduce the incidence of vehicle collision impacts to pronghorn 
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to low levels and no long-term adverse effects are expected. 


The short-term influx of temporary construction workers and the long-term increase in the use of the 
area by gas field employees would increase the potential for poaching and general harassment of 
antelope. The application of mitigation descnbed in Section 2.1.4.2.9 will minimize the probability 
of significant impacts and long-term adverse effects to pronghom are not expected. 


Mule Deer 





Surface disturbances associated with the initial installation of gas wells, roads, pipelines, and 
ancillary facilities will result in the direct removal of crucial habitat. Approximately 18.9 square miles, 
or 97.9 percent of mule deer habitat on the project area, is classified as crucial winter/yeariong 
range, and surface disturbances associated with the initial installation of gas wells, roads, pipelines, 
and ancillary facilities will impact some of these habitats. Assuming uniform distribution of proposed 
new wells over the project area, approximately 49 of the proposed 50 wells (97.9 percent) would be 
dniled within crucial mule deer winter/yeariong range, while one well would be located within range 
classified as winter/yeariong. Tis desttanieash G Gente Gils Gann ah Mensa Seite ont 
pipelines would disturb an estimated 286.6 acres of crucial winter/yeariong range and 5.9 acres of 
winter/yeariong range within the project area. An additional 1.4 acres of mule deer habitat would be 
removed due to the construction of ancillary facilities. Although the location of these facilities is not 
known at this time, it is assumed that it is crucial winter/yeariong range that will be impacted since 
most of the project area consists of this habitat. With the addition of the ancillary facilities impact, 
a total of 288 acres of crucial winter/yeariong habitat will be disturbed over the 10-year construction 
period. 


Reclamation efforts will proceed beginning the first fall after wells go into production and continue 
through the entire 10-year construction period. Such reclamation includes road ROWs, pipelines, 
partial restoration of active well pads, 2d total restoration of abandoned well sites that are no longer 
productive. Under post-reciamation it is assumed ‘hat 30 percent of the disturbance is returned to 
productive mule deer habitat in 5 years and the balance returned in 8 to 15 years (required for shrub 
re-establishment). Post-reciamation disturbance for the crucial winter/yeariong range of the project 
area would be reduced to approximately 99.4 acres and to 2.0 acres on the wint range. 
On-going project activities on these 101.4 acres would remain throughout the 35-year life of 
production. 


As shown in Table 4-3, the post-reclamation disturbance of an estimated 99.4 acres of crucial winter 
range would represent 0.04 percent of the 259,392-acre crucial winter range within the Baggs Herd 
Unit. The post-reclamation disturbance of an estimaied ? 0 acres of winter/yeariong range would 
represent 0.00014 percent of the 1,438,528-acre winter/yeariong range within the Baggs Herd Unit. 


Since there are no accurate determinations of mule deer carrying capacity within the Baggs Herd 
Unit it is not possiole to accurately estimate the reduction of animal numbers that would be brought 
about by a 0.04 percent loss of crucial winter range. Therefore, several assumptions have been 
made that will ensure that any errors made are on the side of overestimating impacts rather than 
underestimating them. 


The first assumption is that the real world carrying capacity of the Baggs Herd Unit is represented 
by the WGFD herd unit objective of 18,700 animals (Table 3-15). Secondly, it is assumed that all 
of these animals have to be supported through the winte, by only the 259,392 acres of crucial winter 





Page 4-52 South Baggs Area Natural Gas Field Development Draft EIS - May 1999 


0 








CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





range that occur within the herd unit. This means that the amount of crucial winter habitat on the 
herd unit limits the number of z imais that the unit can sustain. Given these assumptions, the mule 
deer density on the crucial winter range would be 0.072 animals per acre. It then follows thai a 99.4- 
acre reduction in the crucial winter range would reduce the capacity of the crucial winter range on 
the Baggs Unit by 7 animals (99.4 x 0.072, Table 4-4). 


These calculations represent maximum numbers of animals because it is unlikely that the entire 
mule deer population will be supported through any winter solely by the 259,392 acres of crucial 
winter range, because there are 1,438,528 acres of winter/yeariong habitats on the herd unit to help 
sustain the herd through the winter. Furthermore, major winter storms and deep snow often have 
as much or more control over mule deer populations than the amount of winter range available 
(Connolly and Walimo 1981). Ecologically the area could support mcie mule deer, but it would 
require reducing livestock and wild horse numbers in order to achieve it. Sociologicaily, the area 
could support more mule deer, but it would require getting ranchers to accept higher levels of crog 
and forage depredation and reduced stocking rates on allotments in order to achieve it. If such 
extreme measures were taken to increase mule deer carrying Capacity, bag limits would have to be 
raised in order to maintain the herd within the new carrying capacity. Given the existing constraints 
and limitations, it is felt that the worst-case scenario described above represents a conservative 
estimate of animal reductions which are unlikely to be exceeded or even realized. 


By the end of the initial developmental activities during the first 10 years of the project, on-going 
reclamation activities will have reduced the size of the disturbed area by approximately 65 percent 
(from 293.9 acres to 101.4 acres) and shrub establishment on ihe initially reclaimed areas would 
have been achieved. At the end of the 35-year life of the field, a well-developed mosaic of shrub 
stands would be present on an estimated 50 percent of the area and would be fully functional as 
mule deer winter range. The development of the remaining 50 percent of the area into functional 
mule deer winter range is likely to take an additional 8 to 15 years of post reclamation time. 
Reclamation time could be shortened by supplemental planting of shrubs on undisturbed portions 
of the crucial winter range that currently support grassland types and by habitat manipulation 
involving the controlled burning or chaining of decadent shrub stands. 


The WGFD classifies big game crucial winter habitats as “vital” and recommends “no loss of habitat 
function” (WGFD 1994). As long as the function of these crucial habitats is maintained, some 
modification of habitat characteristics is allowed. Winter/yeariong big game habitats are classified 
as habitats of “high” vaiue by the WGFD and “no net loss of habitat function” is recommended. 
When impacts to “high” value habitats cannot be avoided, mitigation in the form of replacement or 
enhancement of similar habitats is recommended. The disturbance of 99.4 acres of crucial winter 
range will reduce the carrying capacity of this habitat by approximately 7 animals, but will allow 
habitat function, as defined by WGFD, to be maintained "(i.e., the location, essential features, and 
species supported are unchanged)" (WGFD 1994). The loss of 2.0 acres of winter/yeariong range 
is not likely to reduce mule deer carrying capacity within this herd unit. Merit, the BLM, and the 
WGFD should identify opportunities to mitigate these habitat losses. 


In addition to the direct loss of habitat due to the development of wells and associated transportation 
facilities, disturbances from drilling activities and traffic would affect utilization of the habitat 
immediately adjacent to these areas and displace some animals. Mule deer, however, are known 
to be extremely tolerant of most human activities except hunting and quickly adjust to non- 
threatening, predictable human actions. During a three-year study of responses of pronghorm and 
mule deer to petroleum development on crucial winter range in central Wyoming, Easterly et al. 
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(1988) found that mule deer “did not avoid oil fields” and that “deer did not move significant 
distances from the well site after the start of drilling activity". Similarly, in an assessment of the 
effects of winter 3D seismic operations on mule deer in western Wyoming, Hayden-Wing Associates 
(1994) found that although deer avoided areas of major seismic activities, they quickly moved back 
onto such areas following their completion. Furthermore, the deer were not displaced long distances 
and remained immediately adjacent to active seismic operation. Although seismic activities were 
seen to displace mule deer, there was no evidence that such displacement caused undo stress or 
negative effects Most deer responses consisted of avoidance of uncomfortable proximity to the 
operations and deer camied out normal activities of feeding and bedding within 1/8 to 1/2 mile of the 
most active seismic operations (Hayden-Wing Associates 1994). 


Both the resident and migratory segments of the mule deer population on the area have had many 
years of exposure and opportunity to adapt to oil and gas related activities and are unlikely to be 
significantly displaced by construction and drilling activities. However, because these animals have 
not been continuously exposed to construction activities their initia! response to intensive 
construction activities could be avoidance and displacement. The magnitude of this response would 
decrease over time as: (1) the animais have had more time to adjust to the circumstance, and (2) 
the extent of the most intensive activities such as drilling and road building diminish and more wells 
are put into production. By the time the field is under full production, construction activities have 
ceased, and traffic and human activities in general are greatly reduced, this impact would be minima! 
and the level of mule deer use of the area is likely to be determined mostly by the quality and quantity 
of forage available. Only long-term monitoring could determine the actual magnitude and duration 
of displacement and avoidance impacts. Hayden-Wing Associates (1994) found that migratory deer 
than those that had been there for several days and that the deer appeared to adjust following 
several days of exposure. Limiting construction activities within mule deer winter range from 
November 15 to April 30, in accordance with BLM stipulations, will minimize the probability of 


The potential for vehicle collisions with mule deer would increase as a result of increased vehicular 
traffic and speeds associated with the presence of construction crews and would continue (although 
at a reduced rate) throughout all phases of the well operations. However, requiring regular drivers 
to undergo training and education is expected to reduce the incidence of vehicle collision impacts 
to mule deer to low levels and no long-term adverse effects are expected. 


The short-term influx of temporary construction workers and the long-term increase in the use of the 
area by gas field employees would increase the potential for poaching and general harassment of 
mule deer. However, the application of mitigation measures described in Section 2.1.4.2.9 will 
minimize the probability of significant impacts and long-term adverse effects to mule deer are not 


expected. 
White-tailed Deer 


The WOS (WGFD 1995c) contains records of occurrences of white-tailed deer along the flood plain 
of the Little Snake River around Baggs, Wyoming and one sighting within the project area. Habitats 
on the project area, however, are not typical of those normally inhabited by this species. Although 
white-tailed deer may occasionally traverse the project area as they move between 
npanar/bottomiand habitats along the Little Snake, their appearance there is likely to be very limited 
and impacts to this species are expected to be very minimal. Becaise this species does inhabit 
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areas to the south and east of the project area there is some potential for vehicle collisions in these 
areas. Similarly, there is some potential for ioacts due to poaching and harassment. None of 
these impacts are expected to be significant. 


Elk 


Although the entire project area is within the Petition Herd Unit no habitats within this unit have been 
classified. Documented sightings of elk contained in the WOS show that elk have been recorded 
to the north and to the southwest of the project area but not on the project area. During field 
observations and dropping searches conducted by Hayden-Wing Associates (HWA) on the project 
area during 1996, elk droppings were found only in the juniper type in the northeastem corner. Few 
Groppings were found and indicate that the project area is only infrequently used by elk. According 
to existing information on use patterns, the project area does not appear to be an important area to 
the Petition elk herd. Although 101.4 acres of habitat within the Petition Elk Herd Unit will be 
removed for the life of the project, this loss is not expected to significantly impact the elk. 





4.7.3.1.3 Sage Grouse 


Available evidence indicates that sage grouse do not currently make use of the project area. There 
are no records of leks within two miles of the project area and transect surveys conducted by HWA 
during 1996 revealed no evidence of grouse use within the sagebrush habitats. Furthermore, most 
of the project area does not provide habitats suitable to sage grouse (juniper stands, steep hillsides, 
and barren areas) and their occurrence there is unlikely. Given these conditions and the lack of 
evidence of their occurrence, the Proposed Action is unlikely to impact this species. 


4.7.3.1.4 Rapiors 


The primary potential impact to raptors from project activities is disturbance during nesting that might 
result in reproductive failure. This would be avoided by inspecting all nests within the BLM- 
designated 3/4-mile radius of proposed wells to ascertain the activity status prior to the 
commencement of on-the-ground activities (See Measure 7 in Section 2.1.4.2.9). Nests which are 
found to be inactive would be cleared and activities would be allowed to proceed. Nests which are 
found to be active would require that project activities be excluded within the 3/4-mile radius of the 
active nest sites between February 1 and July 31, or as the BLM AO dictates (See Measure 8 in 
Section 2.1.4.2.9). The buffer radius and exclusion dates applicable would vary, depending upon 
activity status of nests, species involved, natural topographic barriers, and line-of-sight distances. 
BLM direction provides that exception, waiver, or modification of the 3/4-mile occupancy limitation 
in any year may be approved in writing, including documented supporting analysis, by the AO. 


Aerial and ground surveys conducted by HWA in 1996, showed 9 active raptor nests within the 
project area and an additional 11 active nests within a one-mile perimeter of the project area (Figure 
3-11, Table 3-17). Exceptions to and modifications of Stipulations 7 and 8 (Section 2.1.4.2.9) may 
be granted with approval from the BLM AO on 1 case-by-case basis. 


Additionally, Vr. Charlies Davis, in his letter of March 20, 1996 to the Great Divide Resource Area 
Manager states: "If it appears that wetlands, nests, or nest trees may be affected by the proposed 
project (if a well, road or other facility will be constructed in the vicinity of a nest, etc.) you need to 
coordinate with our office prior to doing any work in these areas” (FWS 1996). Given this level of 
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coordinaiion, impacts to raptor nests can be avoided 


Due to the temporary physical removal of vanous lagomorph, rodent, and bird habitats, a short-term 
reduction or dip in prey species availability is likely to occur following construction activities. 
Availability of prey species would soon be restored to onginal levels, or higher, as reclamation of 
pipelines, roac corridors, and well pads occurs. Given the application of avoidance and mitigation 
measures presented in Section 2.1.4.2.9 and further described in this section, significant impacts 
to raptors are not expected. 


4.7.3.2 Alternative A 


A total of 40 new natural gas wells would be drilile¢ and developed under this alternative during the 
next ten-year planning period (See Section 2.2 for details) Since specific well site locations have 
not been designated, it is assumed for purposes of analysis in this EIS, that there is a uniform 
distribution of new well sites over the entire project area rather than specific designated well site 
locations. Thus, the analysis of impacts to wildiife for this alternative is based on an average density 
of 2.1 new weil pads per section with an associated disturbance of 5.85 acres per well site, which 
includes 3.25 acres for the pad and 2.6 acres for associated roads and pipelines. 


Development at this level would disturb approximately 235.4 acres of wildlife habitat over the next 
ten-year planning period. This includes a total of 130.0 acres associated with well pad construction, 
104 acres for related access roads and pipeline construction, and 1.4 acres for ancillary facilities. 
Reclamation of disturbed habitats is the same as desczibed for the Proposed Action, resulting in 
post-reciamation disturbance of 81.4 acres under Alternative A. 


4.7.3.2.1 General Wildlife 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.1) 
except for the fact that the potential for impacts under Alternative A is proportionately less than the 
Proposed Action because of the reduced number of wells (40 v. 50) and post-reciamation 
disturbances (81.4 v. 101.4 acres). 


4.7.3.2.2 Big Game 


Generali impacts to big game are identical to those described in the first paragraph of the Proposed 
Action Section (4.7.3.1.2). 


Pronghorm Antelope 


Assuming uniform distribution of proposed new wells over the project area, approximately 39 of the 
proposed 40 wells (97.9 percent) would be drilled within crucial antelope winter/yeariong range, while 
one well would be iocated within range classified as winter/yeariong. The development of these 
wells along with associated roads and pipelines would disturb an estimated 228.1 acres of crucial 
winter/yeariong range and 5.9 acres of winter/yeariong range within the project area. An additional 
1.4 acres of pronghom habitat would be removed due to the construction of ancillary facilities. 
Although the location of these facilities is not know at this time, it is assumed that they will be within 
crucial winter/yeariong range since most of the project area consists of this habitat. With the 
addition of the ancillary facilities impact, a total of 229.5 acres of crucial winter/yeariong habitat will 
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be disturbed over the 10-year Construction penod. 


Post-recilamation disturbance on the crucial winter/yeariong range of the project area would be 
reduced to approximately 79.4 acres and to 2.0 acres on the winter/yeariong range. On-going 
project activities on these 81.4 acres would remain throughout the 35-year life of production. As 
shown in Table 4-2, the post-reclamation disturbance of 79.4 acres of cruciai winter range would 
represent 0.04 percent of the 194,304-acre crucial winter range within the Bitter Creek Herd Unit. 
The post-reciamiation disturbance of 2.0 acres of winter/yeariong range would represent 0.00012 
percent of the 1,644,600-acre winter/yeariong range of the Bitter Creek Herd Unit. Given the 
assumptions regarding carrying capacity described previously in the Proposed Action (Section 
452.12 Seeedilan kalanah tee TAAaaiplanndaia Penaiiann die snedted alater oamiin eaedl 
reduce the carrying capacity of the crucial winter range on the Bitter Creek Unit by approximately 10 
animals (79.4 x 0.129, Table 4-4). 


The description of re-establishment of crucial winter range for antelope is the same as that 
presented for the Proposed Action discussion (Section 4.7.3.1.2). By the end of the initia! 
developmental activities during the first 10 years of the project, on-going reclamation activities will 
Save sadened Gio Gham of Gab Giaamad Sian ter Aaumeanaatie Wb gennel G8EA Ot 4) and shrub 
estab!shment on the initially reclaimed areas would have been achieved. 


The analysis of poiential impacts to pronghom due to habitat loss, displacement, vehicle collisions, 
and poaching/harassment are identical to those presented under Proposed Action (4.7.3.1.2) except 
for the fact that the potential for impacts under Altemative A is proportionately less than the 
Proposed Action because of the reduced number of wells (40 v. 50) and acreage (81.4 v. 101.4). 


Mule Deer 


Assuming uniform distribution of proposed new wells over the project area, approximately 39 of the 
proposed 40 wells (97.9 percent) would be drilled within crucial mule deer winter/yeariong range, 
while one weil would be located within range classified as winter/yeariong. The development of 
these wells along with associated roads and pipelines would disturb an estirnated 228.1 acres of 
crucial winter/yeariong range and 5.9 acres of winter/yeariong range within the project area. An 
additional 1.4 acres of mule deer habitat would be removed due to the construction of ancillary 
facilities. Although the location of these facilities is not know at this time, it is assumed that they will 
be within crucial winter/yeariong range since most of the project area consists of this habitat. With 
the addition of the ancillary facilities impact, a total of 229.5 acres of crucial winter/yeariong habitat 
will be disturbed over the 10-year construction period. 


Post-reclamation disturbance on the crucial winter/yeariong range of the project area would be 
reduced to approximately 79.4 acres and to 2.0 acres on the winter/yeariong range. On-going 
project activities on these 81.4 acres would remain throughout the 35-year life of production. As 
shown in Table 4-2, the post-reciamation disturbance of 79.4 acres of crucial winter range would 
represent 0.03 percent of the 259,392-acre crucial winter range within the Baggs Herd Unit. The 
post-reciamation disturbance of 2.0 acres of winter/yeariong range would represent 0.00014 percent 
of the 1,438,528-acre winter/yeariong range of the Bitter Creek Herd Unit. Given the assumptions 
regarding Carrying capacity described previously in the Proposed Action (Section 4.7.3.1.2 Mule 
Deer), the 79.4-acre long-term disturbance of the crucial winter range would reduce the carrying 
Ce ny Ie 
4-4) 
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The description of re establishment of crucial winter range for mule deer is the same as thal 
presented for the Proposed Action discussion (Section 4.7.3.1.2). By the end of the initiai 
developmental activities during the first 10 years of the project, on-going reclamation activities will 
have reduced the size of the disturbed area by approximately 65 percent (235.4 to 81.4) and shrub 
establishment on the initially reclaimed areas would have been achieved. 


The analysis of potential impacts to mule deer due to habitat loss, displacement, vehicle collisions, 
and poaching/harassment are identical to those presented under Proposed Action (4_7.3.1.2) except 
for the fact that the potential for impacts under Alternative A is propcitionately less than the 
Proposed Action because of the reduced number of wells (40 v. 50) and acreage (81.4 v. 101.4). 


White-tailed 
The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.2). 


Elk 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.2) 
except for the fact that thie potential for impacts under Altemative A is proportionately less than the 
Proposed Action because of the reduced number of wells (40 v. 50) and post-recilamation 
disturbances (81.4 v. 101.4 acres). 


4.7.3.2.3 Sage Grouse 
The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.3). 


4.7.3.2.4 Raptors 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.4) 
except for the fact that the potential for impacts under Alternative A is proportionately less than the 
Proposed Action because of the reduced number of wells (40 v. 50) and post-reciamation 
disturbances (84.4 v. 101.4 acres). 


4.7.3.3 Alternative B 


As described in detail in Section 2.3, a total of 90 new natural gas wells would be drilled and 
ceveloped under this alternative during the next ten-year planning period. Since specific well site 
locations have not been designated, it is assumed for purposes of analysis in this EIS, that there is 
a uniform distribution of new well sites over the entire project area rather than specific designated 
well site locations. Thus, the analysis of impacts to wildlife for this alternative is based on an 
average density of 4.66 new well pads per section with an associated disturbance of 5.85 acres per 
well site, which includes 3.25 acres for the pad and 2.6 acres for associated roads and pipelines. 


Development at this level would disturb approximately 527.9 acres of wildlife habitat over the next 
ten-year planning period. This includes a total of 292.5 acres associated with well pad construction, 
234 acres for related access roads and pipeline construction, and 1.4 acres for ancillary facilities. 
Reclamation of disturbed habitats is the same as described for the Proposed Action (Section 
4.7.3.1), resulting in post-reciamation disturbance of 181.4 acres under Alternative B. 
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4.7.3.3.1 General Wildlife 


The analysis for this altemative is identical to that presented under the Proposed Action (4.7.3.1.1) 
except for the fact that the potential for impacts under Alternative B is propcrtionately higher than 
the Proposed Action because of the greater number of wells (90 v. 50) and post-reciamation 
disturbances (181.4 v 101.4 acres). 


4.7.3.3.2 Big Game 
Pronghom Antelope 


&ssuri .g unifon distribution of proposed new wells over the project area, approximately 88 of the 
nroposed 90 wells (97.9 percent) would be drilled within crucial antelope winter/yeariong range, while 
_  ., ells would be located within range classified as winter/yeariong. The development of these 
wells along with associated roads and pipelines would disturb an estimated 514.8 acres of crucial 
winter/yeariong range and 11.7 acres of winter/yeariong range within the project area. An additional 
1.4 acres of pronghom habitat would be removed due to the construction of ancillary facilities. 
Aithough the location of these facilities is not know at this time, it is assumed they will be within 
crucial winter/yeariong range since most of the project area consists of this habitat. With the 
addition of the ancillary facilities impact, a total of 516.2 acres of crucial winter/yeariong habitat will 
be disturbed over the 10-year construction period. 


Post-reciamation disturbance for the crucial winter/yeariong range of the project area would be 
reduced to approximately 177.4 acres and to 4.0 acres on the winter/yeariong range. On-going 
project activities on these 181.4 acres would remain throughout the 35-year life of production. As 
shown in Table 4-3, the post-recilamation disturbance of 177.4 acres of crucial winter range would 
represent 0.09 percent of the 194,304-acre crucial winter range within the Bitter Creek Herd Unit. 
The post-reciamation disturbance of 4.0 acres of winter/yeariong range would represent 0.0002 
percent of the 1,644,800-acre winter/yeariong range of the Bitter Creek Herd Unit. Given the 
assumptions regarding carrying capacity described previously in the Proposed Aciion (Section 
4.7.3.1.2 Pronghom Antelope), the 177.4-acre long-term disturbance of crucial winter range would 
reduce the carrying capacity of the crucial winter range on the Bitter Creek Unit by approximately 23 
animals (177.4 x 0.129, Table 4-4). 


The description of re-establishment of crucial winter range for antelope & «ame as that 
presented for the Proposed Action discussion (Section 4.7.3.1.2). By 2 Of the initial 
developmental activities during the first 10 years of the project, on-going rec - MM activities will 
have reduced the size of the disturbed area by approximately 65 percent (627.9 to 181.4) and shrub 
establishment on the initially reclaimed areas would have been achieved. 


The analysis of potential impacts to pronghorn due to habitat loss, displacement, vehicle collisions, 
and poaching/harassment are identical to those presented under Proposed Action (4.7.3.1.2) except 
for the fact that the potential for impacts under Altemative B is proportionately greater than the 
Proposed Action because of the increased number of wells (90 v. 50) and post-recilamation 
disturbances (181.4 vy 101.4 acres). 





South Baggs Area Natural Gas Fieid Development Draft EIS - May 1999 Page 4-59 





A/O 











CHAPTER 4: ANALYSIS OF ENVIRCNMENTAL CONSEQUENCES 








Mule Deer 





Assuming uniform distnbution of proposed new wells over the project area, approximately 88 of the 
proposed 90 wells (97.9 percent) would be drilled within crucial mule deer winter/yeariong range, 
while two wells would be located within range classified as winter/yeariong. The development of 
these wells along with associsted roads and pipelines would disturb an estimated 514.8 acres of 
crucial winter/yeariong range and 11.7 acres of winter/yeariong range within the project area. An 
additional 1.4 acres of mule deer habitat would be removed due to the construction of ancillary 
facilities. Although the location of these facilities is not know at this time, it is assumed they will be 
within crucial winter/yeariong range since most of the project area consists of this habitat. With the 
addition of the ancillary facilities impact, a total of 516.2 acres of crucial winter/yeariong habitat will 
be disturbed over the 10-year construction period. 


Post-reclamation disturbance for the crucial winter/yeariong range of the project area would be 
reduced to approximately 177.4 acres and to 4.0 acres on the winter/yeariong range. On-going 
project activities on these 181.4 acres would remain throughout the 35-year life of production. As 
shown in Table 4-3, the post-reclamation disturbance of 177.4 acres of crucial winter range would 
represent 0.09 percent of the 259,392-acre crucial winter range within the Baggs Herd Unit. The 
post-reciamation disturbance of 4.0 acres of winter/yeariong range would represent 0.03 percent of 
the 1,438,528-acre winter/yeariong range of the Baggs Herd Unit. Given the assumptions regarding 
Carrying capacity described previously in the Proposed Action (Section 4.7.3.1.2 Mule Deer), the 
177.4-acre long-term disturbance of crucial winter range would reduce the carrying capacity of the 
crucial winter range on the Baggs Unit by approximately 13 animals (177.4 x 0.072, Table 4-4). 


The description of re-establishment of crucial winter range for mule deer is the same as that 
presented for the Proposed Action discussion (Section 4.7.3.1.2). By the end of the initial 
developmental activities during the first 10 years of the project, on-going reclamation activities will 
have reduced the size of the disturbed area by approximately 65 percent (527.9 to 181.4) and shrub 
establishment on the initially reclaimed areas would have been achieved. 


The analysis of potential impacts to mule deer due to habitat loss, displacement, vehicle collisions, 
and poaching/harassment are identical to those presented under Proposed Action (4.7.3.1.2) except 
for the fact that the potential for impacts under Alternative B is proportionately greater than the 
Proposed Action because of the increased number of wells (90 v. 50) and post-reclamation 
disturbances (181.4 v 101.4 acres). 


White-tailed Deer 





The analysis for this altemative is identical to that presented under the Proposed Action (4.7.3.1.2). 


Elk 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.2) 
except for the fact that the potential for impacts under Alternative B is proportionately greater than 
the Proposed Action because of the increased number of wells (90 v. 50) and post-reclamation 
disturbances (181.4 v 101.4 acres). 
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4.7.3.3.3 Sage Grouse 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.3). 


4.7.3.3.4 Raptors 


The analysis for this alternative is identical to that presented under the Proposed Action (4.7.3.1.4) 
excepi for the fact that the potential for impacts under Alternative B is proportionately greater than 
the Proposed Action because of the increased number of wells (90 v. 50) and post-recilamation 
disturbances (181.4 v 101.4 acres). 


4.7.3.4 Alternative C 


As a result of the No Action Alternative, the proposed project would not be constructed and further 
drilling would be allowed on federal lands only to the extent that it would be within the scope of 
existing environmental analyses. However, the WOGCC could approve new APDs on a case-by- 
case basis for State and private lands. Adoption of the No Action alternative would result in a lesser 
degree of short- and long-term impacts than are associated with the implementation of the Proposed 
Action and Alternatives A and B. Implementation of this alternative would maintain the current level 
of human activity and associated impacts, which consists mainly of hunters who travel the existing 
access roads, current oil and gas developments, and livestock grazing and associated activities. 


4.7.4 Impacts Summary 


The implementation of the Proposed Action, Alternative A, or Alternative B would result in direct 
losses of habitat from surface disturbance associated with the construction of well sites and related 
access roads and pipelines. In addition, some wildlife species would be indirectly impacted by 
displacement from habitats in the vicinity of the project area due to the presence of human activities 
associated with the construction and operation of wells. The potential for collisions between wildlife 
and motor vehicles would also increase due to the construction of new roads and increased traffic 
levels on existing roads. The severity of these impacts would be expected to decrease with the 
completion of the construction phase and with the onset of reclamation efforts on many of the 
disturbed areas. 


The nature of impacts to wildlife is identical between the Proposed Action and Alternatives A and 
B. The magnitude of potential impacts would be greatest under Alternative B, however, because 
of the greater number of well sites and miles of associated access roads and pipelines. The 
implementation of Altemative A would result in 19.9 percent less wildlife habitat being affected than 
with the Proposed Action. The implementation of Alternative B would result in 79.6 percent more 
wildlife habitat being affected than with the Proposed Action. 


4.7.5 Cumulative Impacts 


The analysis of cumulative impacts from the development of gas wells and associated facilities 
assumes a uniform distribution of well sites over the entire project area, based on existing WOGCC 
approved spacing within individual fields. The rational behind this analysis is the fact that actual well 
site locations have not been designated and assumptions cannot be made as to the precise number 
of wells per section, since specific well locations would be directed by the success of developmental 
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drilling and production technology, economic considerations such as the cost of development of 
leases with marginal profitability, and topographic considerations. 


Currently there are 41 existing drill/well sites within the project area. Wells, roads, pipelines, and 
ancillary facilities associated with oil and gas development account for 71 percent (195 acres) of 
existing disturbance, while abandoned mine sites comprise the remaining 29 percent (80 acres). 


Approximately 165 acres of the 275 acres of existing disturbance are in various stages of 
revegetation. The balance (post-reclamation disturbance) is 110 acres. Post reclamation 
disturbance under the Proposed Action would add 101.4 acres over the long term and bring the 
cumulative disturbance within the project area to 211.4 acres. Under Alternative A the amount of 
post-reciamation disturbance would add 81.4 acres to the existing disturbance, bringing the total 
cumulative post-reclamation disturbance to 191.4 acres. Under Alternative B the amount of post- 
reclamation disturbance would add 181.4 acres to the existing disturbance, bringing the total 
cumulative post-reclamation disturbance to 291.4 acres. 


4.7.5.1 Pronghorn Antelope Crucial Winter Range 


Existing disturbance within crucial winter range habitat for antelope has reduced the total acreage 
of this habitat by approximately 0.71 percent within the Bitter Creek Herd Unit (Table 4-3), and 
transiates to a reduction in the carrying capacity of crucial winter range for antelope by approximately 
178 animals (Table 4-4). For purposes of analysis in this EIS, carrying capacity reduction numbers 
were calculated by dividing the WGFD's population objective within each herd unit by the total 
acreage of crucial winter range within the respective herd unit. The resultant number (0.129 animals 
per acre) was then used as a density estimate of animals applied to the reduced carrying capacity 
within crucial winter range. 


Proposed Action - Under the Proposed Action, there would be an estimated 99.4 acres of post- 
reclamation disturbance to crucial winter range within the Bitter Creek Herd Unit (Table 4-3), which 
represents a decrease in the carrying capacity for antelope by 13 animals (Table 4-4). This would 
result in an additional reduction of approximately 0.05 f¢ 2rcent of crucial winter range within the herd 
un.i and bring the cumulative total to 0.76 percent. 


With the implementation of the Proposed Action, the post-reclamation carrying capacity on the 
crucial winter range of the Bitter Creek Herd Unit would be reduced by 13 animals and, together with 
the existing reduction in carrying capacity of 178 animals, would increase the cumulative total to 191 
animals, or 0.76% of overall population objectives for the herd unit (Table 4-4). 





Alternative A - Post-reclamation surface disturbance resulting from the implementation of Alternative 
A would involve an estimated 79.4 acres of available antelope crucial winter range within the Bitter 
Creek Herd Unit (Table 4-3). Under this alternative, the carrying capacity for antelope would be 
reduced within the Bitter Creek Herd Unit by 10 animals. The removal of crucial winter range from 
the Bitter Creek Herd Unit would represent an additional reduction of approximately 0.04 percent of 
crucial winter range and bring the cumulative total to 0.75 percent. 


Under Altemative A, the post-reciamation carrying capacity on the cumulative crucial winter ranges 
of the Bitter Creek Herd Unit would be reduced by 10 animals and, together with the existing 
reduction in carrying capacity, of 178 animals, would increase the cumulative total to 188 animals, 
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or 0.75 % of overall population objectives for the herd unit (Table 4-4). 


Alternative B - Post-reclamation surface disturbance resulting from the implementation of 
Alternative B would involve an estimated 177.4 acres of available antelope crucial winter range 
within the Bitter Creek Herd Unit (Table 4-3). Under this alternative, the carrying capacity for 
antelope would be reduced within the Bitter Creek Herd Unit by 23 animals. The removal! of crucial 
winter range from the Bitter Creek Herd Unit would represent an additional reduction of 
approximately 0.09 percent of crucial winter range and bring the cumulative total to 0.80 percent. 


Under Altemative B, the post-reclamation carrying capacity on the cumulative crucial winter ranges 
of the Bitter Creek Herd Unit would be reduced by 23 animals and, together with the existing 
reduction in carrying capacity, of 178 animals, would increase the cumulative total to 201 animals, 
or 0.80 % of overail population objectives for the herd unit (Table 4-4). 


At the end of the 30-year life of the well field, a well-developed mosaic of shrub stands would be 
present on an estimated 50 percent of the area and would be fully functional as pronghorn winter 
range. in the absence of supplemental planting, the development of the remaining 50 percent of the 
area into functional pronghom winter range is likely to take an additional 10 to 15 years of post 
reclamation time. Under the Proposed Action or Alternative A or FB, restoration of pronghom crucial 
winter range losses to their pre-disturbance condition would take approximately 50 years. This 
restoration period could be shortened substantially by early supplemental planting of shrubs in 
grassland areas not scheduled for disturbance and by habitat manipulations such as prescribed 
buming or chaining of decadent shrub stands. 


The impacts associated with this project are likely to increase cumulative losses of crucial winter 
range on this herd unit to 0.75 - 0.80%, but will allow habitat function, as defined by WGFD, to be 
maintained "(i.e., the location, essential features, and species supported are unchanged)" (WGFD 
1994). No long-term adverse effects to pronghom are anticipated, given that Merit, the BLM, and 
the WGFD identify and act upon opportunities to mitigate losses of crucial winter range. 


4.7.5.2 Mule Deer Crucial Winter Range 


Existing disturbance within crucial winter range habitat for mule deer has reduced the total acreage 
of this habitat by approximately 0.74 percent within the Baggs Herd Unit (Table 4-3), and translates 
to a reduction in the carrying capacity of crucial winter range for mule deer by approximately 139 
animals (Table 4-4). For purposes of analysis in this EIS, carrying capacity reduction numbers were 
calculated by dividing the WGFD's population objective within each herd unit by the total acreage 
of crucial winter range within the respective herd unit. The resultant number (0.072 animals per 
acre) was then used as a density estimate of animals applied to the reduced carrying capacity within 
crucial winter range. 


Proposed Action - Under the Proposed Action, there would be an estimated 99.4 acres of post- 
reclamation disturbance to crucial winter range within the Baggs Herd Unit (Table 4-3), which 
represents a decrease in the carrying capacity for mule deer by 7 animals (Table 4-4). This would 
resuit in an additional reduction of approximately 0.04 percent of crucial winter range within the herd 
unit and bring the cumulative total to 0.78 percent. 
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With the implementation of the Proposed Action, the post-reclamation Carrying capacity on the 
crucial winter range of the Baggs Herd Unit would be reduced by 7 animals and, together with the 
existing reduction in carrying capacity of 139 animals, would increase the cumulative total to 146 
animals, or 0.78% of overall population objectives for the herd unit (Table 4-4). 


Alternative A - Post-reclamation surface disturbance resulting from the implementation of Alternative 
A would involve an estimated 79.4 acres of available mule dee: crucial winter range within the Bagys 
Herd Unit (Table 4-3). Under this alternative, the carrying capacity for mule deer would be reduced 
within the Bitter Creek Herd Unit by 6 animals and would represent a 0.03 percent loss in the total 
available crucia! winter range and bring the herd unit cumulative toial to 0.77 percent. 


Under Altemative A, the post-reclamation carrying capacity on the cumulative crucial winter ranges 
of the Baggs Creek Herd Unit would t 2 reduced by 6 animals and, together with the existing 
reduction in carrying capacity, of 139 animals, would increase the cumulative total to 144 animals, 
or 0.77% of overall population objectives for the herd unit (Table 4-4). 


Alternative B - Post-reclamation surface disturbance resulting from the implementation of 
Alternative B would involve an estimated 177.4 acres of available mule deer crucial winter range 
within the Baggs Herd Unit (Table 4-3). Under this alternative, the carrying capacity for mule deer 
would be reduced within the Baggs Hera Unit by 13 animals and would represent a 0.07 percent loss 
in the total available crucial winter range and bring the cumulative total to 0.81 percent. 


Under Altemative B, the post-reclamation carrying capacity on the cumulative crucial winter ranges 
of the Baggs Herd Unit would be reduced by 13 animals and, together with the existing reduction in 
Carrying Capacity, of 139 animals, would increase the cumulative total to 151 animals, or 0.81 % of 
overall population objectives for the herd unit (Table 4-4). 


At the end of the 35-year life of the well field, a well-developed mosaic of shrub stands would be 
present on an estimated 50 percent of the area and would be fully functional as mule deer winter 
range. In the absence of supplemental planting, the development of the remaining 50 percent of the 
area into functional rule deer winter range is likely to take an additional 10 to 15 years of post 
reclamation time. Under either the Proposed Action or Alternative A or B, restoration of mule deer 
crucial winter range losses to their pre-disturbance condition would take approximately 50 years. 
This restoration period could be shortened substantially by early supplemental planting of shrubs in 
grassland areas not scheduled for disturbance and by habitat manipulations such as prescribed 
buming or chaining of decadent shrub stands. 


The impacts associated with this project are likely to increase cumulative losses of crucial winter 
range on this herd unit to 0.77 - 0.81%, but will allow habitat function, as defined by WGFD, to be 
maintained "(i.e., the location, essential features, and species supported are unchanged)” (WGFD 
1994). No long-term adverse effects to mule deer are anticipated, given that Merit, the BLM, and 
the WGFD identify and act upon opportunities to mitigate losses of crucial winter range. 


4.7.5.3 Elk 
The WGFD has designated no crucial elk habitat on the project area, and all available evidence 


indicates that elk make little use of the project area. Because the occurrence of this species on the 
project area is rare and crucial habitats do not occur, none of the action alternatives is expected to 
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create impacts that would significantly affect elk populations. 


4.7.5.4 White-tailed Deer 


White-tailed deer occupy primarily riparian habitats proximal to the project area. Because the 
occurrence of this species on the project area is rare and suitable habitats do not occur, no impacts 
are expected. No disturbance to habitats suitable to white-tailed deer is proposed. The WGFD has 
designated no white-tailed deer habitat ranges on the project area. Therefore, none of the action 
alternatives is expected to create impacts that would significantly affect white-tailed deer 
populations. 


4.7.5.5 Sage Grouse 


Because there is no evidence that sage grouse occur on, or utilize, the project area, cumulative 
impacts to this species are not expected. 


4.7.5.6 Raptors 


Since there are no accurate long-term and current data on raptor numbers, nesting success 
(production), and prey base densities for the greater eco-region within which the project area occurs, 
it is not possible to quantify either the existing disturbances to raptor populations or the possible 
cumulative effects that might be added by this project. Estimates of potential cumulative effects are 
based on the best existing information available for the project area and an extended area 
Surrounding it. These existing data were supplemented with aerial survey data collected during 
1996. Analyses were conducted over this expanded area in an effort to place project-related 
disturbances into a larger perspective. 


Several sources of information were combined to create a data base for approximately 570 square 
miles of area including and surrounding the project area. This 570-square-mile area includes the 
project area plus a five-mile buffer around the watersheds that the analysis area covers or touches, 
plus a 259-square-mile area extending south of the project area into Colorado. By combining 
existing nest records of the BLM and the Colorado Division of Wildlife (CDW) for this 570-square- 
mile area with recent research results of Ayers and Anderson (1996) and HWA's 1996 helicopter 
survey results for a 96-square-mile area surrounding and including the project area, a fairly 
comprehensive record of nesting activities was obtained. This combination of sources produced 
records of 263 raptor nests, of 9 species, on the 570-square-mile area (Figure 4-2; Tabie E-2, 
Appendix E). The only records available for approximately 120 square miles along the westem and 
eastem sides of the greater project area were old documentations (1978 - 1993) of the BLM and it 
is likely that more raptor nests than are shown occur there. Also, most of the western two-thirds of 
the COW project area is void of data and likely has not been surveyed. 


As shown on Figure 4-2, the density of raptor nests on the core analysis area (South Baggs project 
area plus 1-mile) is comparable to densities found in other portions of the extended analysis area 
for which detailed raptor data are available. There are, however, differences in species composition 
between the two areas (Table 4-5). On the core analysis area, red-tailed hawk nests comprise 51.2 
percent of total nests, while on the 525-square-mile extended analysis area they comprise only 25.4 
percent. Conversely, ferruginous hawks nests make up 14.0 percent of total nests on the core 
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analysis area; Compared to 35.0 percent in the extended analysis area. The proportion of prairie 
faicon nests is the same on both areas, while great horned owl nests make up a larger proportion 
of total nests on the core analysis area (4.7 percent) than they do in the extended analysis area (3.2 
percent). The majority of the nests on the core analysis area are occupied by species that are 
relatively tolerant of man's activities. Since the magnitude and probability of effects or impacts 
associated with development will vary greatly with species and their respective tolerance limits, the 
preponderance of tolerant species lowers the probability of nest displacement impacts. 


Table 4-5. Distribution of Raptor Nests Between the Core 
Analysis Area and the Surrounding, Extended Analysis 









































Bald Eagie 
Burrowing Owl 
Unknown 
















Number of 
Nests 
77 
56 
39 
5 
3 
7 
3 
ie] 
3 
27 
220 


TOTALS 














The success of raptor nesting and productivity are affected by: (1) prey base availability, and (2) 
nesting opportunity, which is determined by the availability of suitable nesting structures and required 
levels of security from predation and general disturbance. 


Prey base density and availability are not likely to be reduced significantly as a result of land ciearing 
activities associated with the project for three reasons. First, impacts produced by these activities 
will be diffused over a large area and staggered over a 10-year period with relatively small 
amounts of total disturbance occurring during a single year. Second, numerous alternctive prey 
base habitats in this extensive (525-square-mile) area will remain undisturbed. Third, the 
recolonization of early successional forbs that rapidly follows reclamation of disturbed areas will 
attract a number of prey species (ground squirrels and lagomorphs) and contribute to prey base 
diversity and density. Prey base, as controlled by natural variations in regional climatic patterns, 
probably has the greatest overall controlling effect on raptor production success and density. 
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Existing stipulations of the BLM provide mitigation measures for protecting raptors during the nesting 
season, not only on the Merit field, but also on the Mulligan Draw and Creston/Biue Gap fields. 
Furthermore, the total amount of human activities that might be disruptive to nesting raptors that is 
likely to occur during the critical period of any given raptor nesting season is relatively low in 
comparison with the large amount of undisturbed area available to nesting raptors in this region. 
Given the protective stipulations of the BLM and the availability of alternative nesting sites and areas, 
raptor productivity is unlikely to be impacted by lack of nesting opportunity. When or if nest site 
conflicts occur, the BLM will coordinate mitigation measures with the FWS and WGFD. At the 
discretion of these agencies, artificial nesting structures could be used, where appropnate, to 
maintain production by moving nesting activity out of potential conflict areas. Monitoring should be 
conducted as necessary to facilitate the inclusion of appropriate stipulations in ROW and APD 
permits. 


Given the conditions and circumstances described above and the application of avoidance and 
mitigation measures presented in Section 2.3.4.2.9 and Section 4.7.3.1.4, any increase in cumulative 
impacts to raptors in the region, that may be attributable to the implementation of the proposed 
action, Alternative A, or Alternative B is not likely to be significant. 


4.7.6 Mitigation Summary 


The mitigative measures presented in this section were developed in response to potential impacts 
on selected species identified in Section 4.7.3. With the implementation of these measures, and 
those described in Section 2.1.4.2., potentially adverse impacts to wildlife resources could either 
be directly avoided or reduced in severity. 


4.7.6.1 General 


In order to reduce incidents of illegal kill and harassment of wildlife, all project workers should be 
instructed on local wildlife regulations and state wildlife laws. Such regulations should be posted in 
conspicuous places at the job sites. Personnel should also be instructed about the nature of the 
wildlife species that occur on the work site, potential impacts to these species, and measures that 
could be taken to avoid or minimize impacts. 


if production activity is found to adversely affect breeding or nesting sage grouse or raptors or big 
game winter use, BLM, in consultation and cooperation with the operator(s) and WGFD, should 
monitor operation and maintenance activity to identify reasonable opportunities for remediation. 


4.7.6.2 Big Game 


In order to minimize the probability cf displacing pronghorn and mule deer from crucial winter 
habitats, construction operations within such ranges should be curtailed during the period extending 
from November 15 through April 30, or as designated by the BLM AO. 


The potential for vehicle/wildlife collisions could be reduced substantially by requiring all drivers to 
undergo a training session describing the type of wildlife in the area that are susceptible to vehicular 
collisions, the circumstances under which such collisions are likely to occur, and the measures that 
could be employed to minimize them. The probability of animal/vehicle collisions could be further 
reduced by imposing speed limits on access roads. 
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The total inipact to antelope and mule Geer crucial winter range Could be reduced over the long term 
by the reclamation of unused portions of potential habitat associated with each well with appropriate 
forb and shrub seed mixtures following the first fall when individual wells go on production. 


in order to mitigate the total amount of pronghorn and mule deer crucial winter range that would be 
eliminated by construction and operation of the proposed wells within this habitat, Merit operators 
should cooperate with BLM and WGFD representatives in identifying and implementing actions that 
will mitigate such losses. 


To facilitate big game movements and minimize the potential for injuries, do not fence access road 
ROWs. 


4.7.6.3 Sage Grouse 


Although impacts to sage grouse are improbable because of the lack of evidence that this species 
occurs on the project area, mitigation items 9 and 10 (2.1.4.2.9) should be applied when or if an 
active lek is found on or within a 2-mile radius of the project aree 


4.7.6.4 Raptors 


In order to avoid the possibility of displacing raptors from active nest sites, construction activities 
within 3/4-mile (as designated by the AO) of known nest sites woutd be limited to the period 
extending from July 31 through February 1 (varies with species), or as designated by the BLM AO. 
The activity status of nests should be determined for nesting/breeding immediately prior to the 
commencement of construction activities. 


4.7.7 Residual impacts 


Although most of tne potential impacts associated with the Proposed Action and Alternatives A and 
B would not be significant, the effects of several impacts would persist until they were off-set over 
time. Such effects would include the long-term losses of crucial winter range for pronghorm and mule 
deer. 


4.8 SPECIAL STATUS WILDLIFE SPECIES 
4.8.1 Impact Significance Criteria 


Impacts to species of special concern including listed threatened and endangered species, species 
proposed for listing, FWS or state sensitive species and federal candidate species would be 
considered significant if any of the following were to occur: 


° if the Biological Assessment, according to Section 7 of the Endangered Species Act (ESA) 
of 1973, concludes a “May Affect” determination BLM will initiate formal consultation with 
FWS. 


e The loss (death) of any individual from direct or indirect project-related causes including, but 
not limited to, recruitment rate reductions to viable populations. 
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e Project-related impacts that jeopardized or substantially decelerated the recovery program 
for any species of concem. 


4.8.2 Direct and Indirect impacts 


4.8.2.1 Proposed Action 


Four species listed as either threatened or endangered by the FWS (1995, 1998; Appendix D) under 
the ESA have the potential for occurrence on the project area. These include the biack-footed ferret, 
baid eagle, peregrine faicon, and whooping crane. In addition, two candidate species, the swift fox 
and mountain plover and seven “species at risk” have the potential for occurrence on the project 
area. These include: long-legged myotis, long-eared myotis, western small-footed myotis, 
Townsend's big-eared bat, western burrowing owl, ferruginous hawk, and eastern short-homed 
lizard. 


Black-Footed Ferret. The project area provides habitat for four small white-tailed prairie dog 
colonies. Collectively these colonies comprise an area of nearly 100 acres in size. Under the 
proposed alternative, an estimated 2.3 acres of potential! black-footed ferret habitat would be 
disturbed by the construction of wells and associated facilities. However, many of the burrows within 
the four colonies were scattered and showed signs of inactivity. Further, it was determined that less 
than 9 acres of the total 100 acres contained burrow densities equal to or in excess of 8 per acre. 


The FWS has established a minimum size requirement of at least 200 acres for active white-tailed 
prairie dog colonies as potential suitable black-footed ferret habitat (FWS 1989). Based on this 
criteria, it is unlikely that habitat in the vicinity of the study area is suitable for the black-footed ferret. 
Additionally, there has been no recent or historic evidence to indicate that the black-footed ferret 
resides in the region. For these reasons, the implementation of the proposed alternative is not 
expected to adversely affect the biack-footed ferret. 


Portions of the southwest comer of the project area , encompass year-round habitats 
of the bald eagle and include breeding ranges of at least one nesting pair. A nest which was active 
and productive in 1996 is located in a large cottonwood tree adjacent to the Little Snake River, and 
situated less than %-mile from the project area boundary. Past observations of this nest indicate that 
it has been successful in four of the last five years and has fledged seven young during this period 
(Hnilicka 1996). 


Although some potential exists to impact baid eagles throughout the year, the principle concerns 
center on the cruciai nesting and young rearing period and the period during the winter when bald 
eagles roost along portions of the Little Snake River. Circumstances produced by the proposed 
action t* « -culd result in both short- and long-term impacts are described below. 


Ne.s: @ .d visual disturbance associated with the construction and development of wells and 
@ .@d roads and pipelines if located too close to actively nesting birds would create the potential 
fo uisplacing parent birds. If the displacement of incubating or young rearing parent birds from 
nests results in nest abandonment or loss of eggs or nestling birds, such a result would constitute 
a significant impact. 
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Human activities have been found to influence the location of baid eagle nest sites. Bald eagie nest 
sites, when compared to adjacent areas, uSually avoid areas of human activity (Mosher and Andrew 
1981, Andrew and Mosher 1982, Lehman et al. 1980, Livingston et al. 1990). The timing of the 
human activity in relation to the eagle's breeding chronology is a factor in determining the influence 
of the activity (Mathisen 1968) since raptors can be very sensitive to human activity during parts of 
the nesting cycle (Fyfe and Olendorff 1976). Durning the nesting season, vulnerability to human 
activity is greatest during egg-laying, incubation, and when eagiets are newly hatched (Mathisen 
1968). 


Baid eagles congregate at specific wintering sites from late October through March. Open water on 
major nver systems usually attracts bald eagles, but eagles also use arid valleys in winter. Bald 
eagles roost communaily throughout the winter range. An important attribute of roosts is their 
proximity to food sources (Keister and Anthony 1983). These communal roosts often receive 
consistent high-density use by eagles and are one of the most important attributes of winter eagle 
ecology for management and/or protection (Steenhof 1978). Disturbances that tend to flush winter 
bald eagles from roosts may impact them in several ways. Bald eagle roosts are near food sources 
(Stalmaster and Newman 1979, Fielder and Starkey 1986, DellaSala et al. 1989) and displacement 
from roosts may cause them to frequent less optimal foraging habitat. In addition, tree perches 
probably provide thermal shelter and shelter from precipitation, both of which result in less metabolic 
expense for heat production (Stalmaster and Gessaman 1984). Displacement from rcost sites 
increases energy expended due to flying (Stalmaster and Gessaman 1984) and due to metabolic 
heat production if eagles perch in less protective habitat than that which they were displaced. 


Considerable research has been conducted on the effect of human activities on the bald eagle and 
results have varied to a wide degree. Nesting eagles have been reported to have flushed from 
human approach anywhere from 57 to 991 m from the nest, with 476 m being the average flushing 
distance in one study (Fraser et al. 1985) and 300 m in another (Lehman et al. 1980). Various 
researchers have recommended buffer zones within which human activities during winter and the 
nesting season should be restricted. Based on flushing distances during the breeding season and 
winter, the following buffer zone widths have been recommended: (1) 250 m (820 feet) on open 
riverbanks where activities are common (Staimaster and Newman 1978); (2) 450 m (1,476 feet) 
during winter to protect perched and feeding bald eagles from disturbances within river channels 
(Knight and Knight 1984); 400 m (1,312 feet) to protect breeding bald eagles from being flushed from 
high-use foraging areas and up to 800 m (2,625 feet) to protect sensitive nesting pairs or sensitive 
foraging areas during the breeding season (McGarigal et al. 1991). 


According to the Pacific Bald Eagle Recovery Plan (FWS 1986) which includes bald eagle 
management in Oregon, Washington, Idaho, and Wyoming, human disturbance at bald eagle use 
areas during critical periods should be mitigated by temporal and/or spatial restrictions or activities. 
During the winter, FWS (1986) recommends that key bald eagle habitats be protected from 
disturbances from November 15 to March 15. Buffer zones of 400 m (1,312 feet or 0.25 mile) have 
been recommended around nests, roosts, and shorelines of feeding waters. Buffer zones of 800 
m (2,625 feet or 0.50 mile) at nests and roosts were recommended to regulate activities if eagles 
at those sites had line-of-sight views of the activities (FWS 1986). Known communal winter roost 
sites in this area are located in Colorado, 7 miles southeast of the southeastern corner of the project 
area, and will not be impacted by the proposed action (Figure 4-2). impacts to actively nesting 
eagles would be mitigated by establishing a buffer zone extending from 0.25 to 0.50 mile radius from 
the active nest during the period from March 15 to August 31. Depending on the radius applied (0.25 
to 0.50 mile), from 4.5 to 112.3 acres of the project area could be subject to seasonal restrictions 
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from March 15 to August 31 as a result of implementation of cnteria recommended by the FW/S for 
that flushing distance in eagles vanes with individual nesting pairs and documented vanances in baid 
eagle tolerance of human activity supports creation of individualized management plans for specific 
pairs of bald eagles (Mathisen et al. 1977). 


The project boundary traverses the winter and yearlong ranges of major big game species, and the 
potential for vehicle collisions with big game would increase as a result of increased vehicular traffic 
feed on carrion, particularity during the winter months, the presence of road-killed big game 
carcasses on and adjacent to the access roads is an attractant. Eagles feeding on these carcasses 
put themselves in jeopardy where they are in danger of being struck by moving vehicles. Any 
increase in the death rate of bald eagles from vehicular collisions would constitute a significant 
impact. The potential for an increase in the incidence of big game-eagie-vehicie encounters exists, 
and mitigative measures to avoid and/or reduce such incidents should be taken. Such measures 
should include: (1) require that regular drivers undergo training describing the circumstances under 
which vehicular collisions with baid eagles are likely to occur and the measures that can be 
employed to minimize them, (2) prohibit unnecessary off-site activities of operational personnel and 
inform all project employees of applicable wildiife laws and penalties associated with unlawful take 
and harassment, and (3) removal of vehicie-kilied carcasses from the nghts-of-way of access roads 
on the project area to eliminate the exposure of carnion-feeding eagle to the threat of being struck 
by vehicles. 


in order to avoid impacting this species, consultation with the FWS over adequate buffer zones to 
allow for well placement planning prior to construction is recommended. Given the close 
coordination between Merit, the BLM, and FWS and implementation of mitigatn mersures 
developed during formal consultation with the FWS, potential impacts would be red. ~ : levels 
that should not alter present eagle numbers or habitat use patterns and no adverse: -3 to the 
bald eagle would be expected. 


Peregrine Faicon. Although bird populations in and around the project area appear to be abundant 
and diverse enough to support peregrines, suitable nesting habitats are absent. in addition to the 
apparent lack of suitable habitat, there have been no documented sightings of peregrines within the 
project area in either the WOS or WYNDD. Therefore, the implementation of this alternative is not 
expected to adversely affect the peregrine falcon. 


Whooping Crane. No whooping cranes were observed within the project area during 1996 field 
surveys and there have been no documented sightings in either the WOS or WYNDD. As a result 
of limited wetiand availability in the project area and the termination of the cross fostering program 
at Greys Lake NWR in idaho, whooping crane use in the project area is highly improbable 
Therefore, implementation of this alternative is not likely to adversely affect the species 


Mountain Plover. No mountain plover were seen within the project area during surveys conducted 
in 1996 nor are there any documented sightings reported in either the WOS or WYNDD for the 
project area. Also, suitable habitat for the mountain plover (i.e shorigrass praine dominated by blue 
grama and buffalo grass) does not occur within the project area. in consideration of the lack of 
evidence of occurrence and lack of preferred habitat, no adverse impacts to this species are 
expected as result of the implementation of this alternative. 
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Swift Fox. No evidence of the occurrence of the swift fox was observed within the project area 
dunng 1996 field surveys and there has been no reported sightings for ‘he area in either the WOS 
or WYNDD. Although this species is much more widely distributed than previously thought, typical 
habitat for the swift fox does not occur within the project area (Woolley 1996). Therefore, the 
implementation of this alternative is not expected to adversely affect this species. 


Special Concern Bat Species. The project area provides potential habitat for four special status 
and Townsend's big eared bat. Although their distributional ranges overlap the project area, it is 
nearly impossible to verify their occurrence in the area without extensive mist netting efforts. The 
most likely bat species to occur in the project area is the western smali-footed myotis. Recent 
records of this species have been documented in the WOS for the general region. Although the 
remaining bat species have a lower likelihood of occurrence, many likely migrate through the area 
during late summer and fall. 


The greatest threat the proposed action poses to bats is associated with the exposure of these 
animals to produced water in the pits adjacent to well pads. Because bats commonly congregate 
around open water, the presence of an introduced source of water, particularly in an arid 
environment, is an attractant. Bats drink in flight over open water and so may ingest undetermined 
amounts of petroleum hydrocarbons and other residual chemicals that are byproducts of the 
production process. 


Although specific data on the effects of open water pits associated with oil and gas development on 
mammalian species, and bats in particular, are not numerous, several studies have documented the 

in bird and mammal species as a result of the toxic effects of heap ponds (Clark & Hothem 
1991, Clark 1991) and in particular petroleum pits (Flickinger 1981, Esmoil 1991). Ciark (1991) 
provided data on 75 mines in Anzona, Califomia, and Nevada and suggested that nearly 92 percent 
of all heap pond related mortalities were birds and 7 percent were mammals. Among the reported 
519 mammals poisoned, 34 percent were bats. in a recent study conducted by Esmoil (1991) on 
wildlife mortality caused by open oil pits in the Bighom Basin of Wyoming, he reported that of the 203 
mammalian species discovered in pits, over 8 percent were bats. These are likely to be minimum 
estimates for bats, because they are small and dark, difficult to identify, and are likely to disappear 
into the pond (Clark 1996). What data there are on bat mortality seems to indicate that mortality is 
concentrated in late summer and fall when many bats are migrating (Clark 1991). 


In the absence of appropriate avoidance and mitigative measures, the Proposed Action may 
adversely affect local bat populations in the area, if present. This impact could be prevented by 
covering ponds with nets so as to prevent access by bats and other species of wildlife. 


Western Burrowing Owl. Although there is potential for the occurrence of burrowing ow's in the 
area, no birds were observed by HWA biologists during 1996 field mapping of prairie dog towns. The 
WOS contains one sighting record of this species on the project area and two other sightings 
approximately 4 and 5 miles to the north. However there have been no documented sightings since 
1981 and their continued presence in the immediate area appears unlikely. However, surveys for 
this species should be made prior to allowing construction in prairie dog colonies during the owl 
breeding/nesting season. If owls are found, the BLM should consult with the FWS and develop a 
plan for protecting them. Given these precautionary measures, no adverse impacts to this species 
are expected as a result of the implementation of the proposed alternative. 
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Ferruginous Hawk. An aerial inventory completed in 1996 revealed one active and five inactive 
ferruginous hawk nests within the project area. The pmmary possible impact to ferruginous hawks 
from project activities is disturbance during nesting that may result in reproductive faiiure. This 
would be mitigated by prohibiting project activities within a 3/4-mile radius of active ferruginous hawk 
nest sites from February 1 through July 31. On the basis of current use, natural topographic barners, 
and the judgement of the BLM AO, the size of the buffer zone may vary. From 1,130 to 2,010 acres 
per occupied nest could be subject to seasonal restrictions with total acreage varying with the 
number of active nests. For this reason, an activity status survey of raptor nests should be 
conducted immediately prior to construction to ali ow for well placement planning and the avoidance 
of impacts to actively nesting birds. With the impvementation of seasonal resinctions and adequate 
buffer zones, adverse effects to the ferruginous hawk are not expected from the implementation of 
this alternative. 


Easter Short-tiomed Lizard. The eastern short homed lizard, if present, may be influenced to a 
include at least some losses of this species to local construction activities and 294 acres of habitat 
losses. Indirect impacts would include increased disturbance to lizards, displacement of some 
individuals from areas adjacent to disturbances, and possible increased detectability from predators 
@s a result of increased activity. Because the acreage disturbed would be small relative to the 
remaining undisturbed habitat, the implementation of the proposed action is not expected to alter the 
trend in short-homed lizard numbers and distribution within the project area, and no long-term 
adverse effects to this species are expected. 


4.8.2.2 Alternative A 


Alternative A encompasses the same area as the Proposed Action, so the same special status 
wildlife species discussed previously will be addressed with this alternative. 


Under this alternative, the amount of white-tailed prairie dog colonies 
disturbed will be reduced to 1.8 acres in size and the analysis for Altemative A is identical to that 
previously described under the Proposed Action. 


Baid Eagle. The analysis for Alternative A is identical to that previously described under the 
Proposed Action, but the potential for impacts is moderately less than for the Proposed Action 
because of the fewer number of wells proposed (40 v. 50). 


Peregrine Falcon. The analysis for Alternative A is identical to that previously described under the 
Action. 





Whooping Crane. The analysis for Alternative A is identical to that previously described under the 
Proposed Action. 


Mountain Piover, The analysis for Alternative A is identical to that previously described under the 
Proposed Action. 


Swift Fox. The analysis for Altemative A is identical to that previously described under the Proposed 
Action. 
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Special Concern Bat Species. The analysis for Alternative A is identical to that previously 
described under the Proposed Action, but the potential for impacts is moderately less than for the 
Proposed Action because of the fewer number of wells proposed (40 v. 50) and the reduction of 
open water by approximately 20 percent. 





Western Burrowing Owl. The analysis for Alternative A is identical to that previously described 
under the Proposed Action. 





Ferruginous Hawk. The analysis for Altemative A is identical to that previously described under the 
Proposed Action. 


Eastern Short-Horned Lizard. The analysis for Alternative A is identical to that previously 
described under the Proposed Action, but the potential for impacts is moderately less than for the 
Proposed Action because of the fewer number of wells proposed (40 v. 50) and the proportionately 
lower level of habitat disturbance. 





4.8.2.3 Alternative B 


Altemative B encompasses the same area as the Proposed Action and Alternative A, so the same 
special status wildlife species discussed previously wil! be addressed with this alternative. 


Blackooted Ferret. Adoption of this alternative would remove an estimated 4.1 acres of prairie 
dog colonies and the analysis for Alternative B is identical to that previously described under the 
Proposed Action. 





Bald Eagle. The analysis for Alternative B is identical to that previously described under the 
Proposed Action, but the potential for impacts is higher than for the Proposed Action because of the 
greater number of wells proposed (90 v. 50). 


Peregrine Falcon. The analysis for Alternative B is identical to that previously described under the 
Proposed Action. 


Whooping Crane. The analysis for Alternative B is identical to that previously described under the 
Proposed Action. 


Mountain Plover. The analysis for Alternative B is identical to that previously described under the 
Proposed Action. 


Swift Fox. The analysis for Altemative B is identical to that previously described under the Proposed 
Action. 


Special Concern Bat Species. The analysis for Alternative B is identical to that previously 
descnbed under the Proposed Action, but the potential for impacts is higher than for the Proposed 
Action because of the greater number of wells proposed (90 v. 50) and the increase of open water 
by approximately 90 percent. 





Western Burrowing Owl. The analysis for Alternative B is identical to that previously described 
under the Proposed Action. 
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Ferruginous Hawk. The analysis for Altemative B is identical to that previously described under the 
Proposed Action. 


Eastern Short-Horned Lizard. The analysis for Alternative B is identical to that previously 
described under the Proposed Action, but the potential for impacts is higher than for the Proposed 
Action because of the greater number of weiis proposed (90 v. 50) and the proportionately higher 
level of habitat disturbance. 


4.8.2.4 Alternative C - No Action 


Under the No-Action alternative, the proposed project would not be constructed. Adoption of this 
alternative would, however, stil! allow for build-out of previously authorized activities as well as 
construction of wells under APDs approved by the WOGCC for State and private lands on a case-by- 
case basis. Nevertheless, implementation of this alternative would eliminate some of the short- and 
long-term impacts associated with the implementation of the Proposed Action and Alternatives A and 
B. As a result, impacts related to wildlife resources within the project area and adjacent lands would 
consist of mainly hunters who travel existing roads, current oil and gas production, and livestock 


grazing. 
4.8.3 impact Summary 


With the implementation of the Proposed Action or alternatives, direct loss of habitat would result 
from surface disturbance associated with the construction of well sites and related access roads and 
pipelines. In addition, some wildlife species would be indirectly impacted by displacement from 
habitats in the vicinity to the project area due to the presence of human activities associated with 
the construction and operation of wells. The potential for collisions between wildlife and motor 
vehicles would also increase due to the construction of new roads and increased traffic levels on 
existing roads. The intensity of these impacts would decrease with the completion of the 
construction phase and with the onset of reclamation efforts on many of the disturbed areas. 


The probability for impacts to wildlife and the intensity of such impacts are consistently greater under 
Alternative B than the Proposed Action or Alternative A. However, the application of prescribed 
avoidance and mitigation measures (Section 4.8.5) as well as additional measures described in 
Section 2.1.4.2.9 would reduce the impact potential and allow for any of the action alternatives to 
be performed without significant impacts to wildlife. 


The total disturbance associated with the Proposed Action (293.9 acres) and Alternative A (235.4 
acres) is comparable. With the implementation of Alternative B, however, 234 and 293 additional 
acres of wildlife habitat would be affected as compared with the Proposed Action and Alternative A, 
respectively. Because of the larger area, greater construction efforts, and greater potential and 
probability for impacting wildlife under Alternative B, the accomplishment of appropriate avoidance 
and mitigation procedures would be more challenging and require a commensurate amount of 
additional time and effort. 


4.8.4 Cumulative Impacts 


Cumulative impact analysis (CIA) is used to evaluate the influences of recent, past, present, and 
foreseeable future human developments on the local wildlife resources. This approach examines 





South Baggs Area Natural Gas Field Development Draft EIS - May 1999 | Page 4-77 


AK 








CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





impacts associated with a proposed project in context with all other past and future developments. 
whether or not they are related It also allows the wildlife manager and land management agency 
to evaluate impacts on a broader scale. However, one of the inherent problems associated with CIA 
is that there are no definable limits as to the exact boundary or size of the geographic area to be 
considered in the analysis. For CIA on big game animals, the extent of the analysis area is 
deiermined by the herd unit boundary, and the BLM recommends evaluating cumulative impacts on 
a watershed basis for natural resources related to watershed function and stability. However, with 
special concern species, there are no clear-cut definable limits as to the most appropriate area to 
be considered in the analysis. Moreover, complete information on the distribution and population 
levels of specific species of concer in the state is lacking and most accounts of these species are 
incidental in nature. 


In consideration of the above mentioned limitations and for purposes of analysis in this EIS, an 
arbitrary area of 311 square miles that includes and extends 5 miles beyond the watershed 
encompassing the South Baggs project area was used for CIA on special concern wildlife species 
(Figure 4-1). Within the project area the assessment of cumulative impacts on special concern 
species of wildlife was based on estimates of reductions in the amount of habitat associated with 
the proposed action and aitematives. Other activities and developments within the Great Divide 
Basin that were considered in the CIA include: (1) the eastem portion of the Dripping Rock Natural 
Gas Development Unit to the northwest, (2) the southernmost portion of the Creston-Blue Gap Gas 
Project to the north, and (3) the collective past development of the region. 


Total acres of disturbance due to past and current activities in the CIA area has not been quantified: 
however, petroleum and natural production within the CIA area is receiving the greatest current 
interest. Past development of this area has resulted in moderate amounts of habitat alterations. 
The most direct alterations, and those affecting the largest area, have resulted from sagebrush and 
native grassiand habitat types cleared for well pad, access road, and pipeline construction. 


The incremental increase in cumulative impacts due to the implementation of the Proposed Action 
and altematives is negligible for the black-footed ferret, peregrine falcon, whooping crane, mountain 
plover, swift fox, and burrowing owl because of the lack of evidence of their occurrence and lack of 
suitable habitat for these species on the project area. The remaining species which include the bald 
eagle, ferruginous hawk, easter short-homed lizard, and four special status bat species, occur or 
have the potential to occur within the project area as well as within the CIA area and have a 
likelihood of being affected incrementally as a result of the development of the South Baggs project 
area. 


Bald Eagle. Because of the extremely limited number of actively nesting bald eagles in the state 
of Wyoming, for purposes of analysis in this document, the CIA area for bald eagles was extended 
to include the entire state. Data from the Pacific Bald Eagle Recovery Plan (FWS 1986) indicate that 
44 nesting territories have been documented in Wyoming, and 35 of these were occupied in 1985. 
Most of the known nesting terrtories are in the northwestem part of the state along portions of the 
Lower Snake River. Other nesting pairs occur in widely scattered areas of the state, including the 
Bighorn and Tongue Rivers in northern Wyoming and the North Platte River in southern Wyoming 
(FWS 1986). 


Construction activities associated with the Proposed Action and alternatives will increase the total 
amount of human produced disturbances that affect nesting bald eagles. Currently, bald eagles in 
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the CIA area are subject to river boating traffic, nver bank recreationists, urban and recreational 
development, logging, mineral exploration and extraction, and various other forms of human 
activities. In the absence of appropriate mitigation measures, the addition of disturbances 
associated with the development of the project area could result in nest failure or reduced production 
which could constitute a significant impact to bald eagles. 


Because it is not certain that the existing standard BLM stipulations regarding raptor nests would 
effectively reduce the potential for impacts to nesting bald eagles to non-significant levels, it is 
recommended that the BLM, WGFD, and Merit enter into formal consultation with the FWS to 
develop a site-specific management plan that will insure that there are no adverse effects to this 


species. 


Ferruginous Hawk. An inventory of raptor nest locations was conducted in the spring of 1995 which 
covered the entire CIA area. A total of 71 ferruginous hawk nests were identified and of these, 16 
or 23% were active. One active and five inactive ferruginous hawk nests were found within the 
project area, while the remaining nests were located in the geographic area outside the project area 
but within the CIA area. All active ferruginous hawk nesis within the CIA area are on federally 
administered lands, and as such, are protected by seasonal buffer restrictions. Given the imposition 
of these restrictions within the CIA area and given the avoidance and mitigation measures described 
in this document, cumulative impacts to this species as a result of the implementation of the 
Proposed Action and alternatives is unlikely. 


Special Concern Bat Species. A potential cumulative impact to bats within the CIA area exists due 
to the increased presence of introduced sources of water in pits associated with the proposed and 
existing wells within the CIA area. Recently the FWS has expressed concern over water pit 
produced mortality on avian and bat species and recommends that all water pits be netted in the 
future. As documented in current professional wildlife literature, active netting of water pits is a 
commonly employed, accepted, and the most effective and recommended technique for eliminating 
the potential for water pit produced mortality on avian and bat species. Failure to net produced water 
pits results in the risk of being charged by the FWS with “taking” under the Migratory Bird Treaty Act 
(Act) of 1918 and the Endangered Species Act of 1973, as amended (Act). 


The FWS has only recently pressed the issue of “taking” under the Act and as a result, the BLM and 
their operators have begun to support the implementation of the active netting of open water pits. 
By protecting avian species under the provisions of the Migratory Bird Treaty Act, bat species are 
also afforded adequate protection. Given the implementation of mesh netting over reserve pits on 
the South Baggs project area and other gas field development projects in the CIA area, cumulative 
impacts to special concer bat species should be reduced to non-significant levels and adverse 
effects to these species would not be expected. 


Eastern Short-Horned Lizard 


Although there is no way to accurately quantify the distribution and population levels of the eastern 
short-homed lizard within the project area, distribution information on a larger scale suggests that 
the species is wide-spread across the state and ranges throughout the entire CIA area (Baxter and 
Stone 1985). Because the acreage disturbed would be small relative to the remaining undisturbed 
habitat within the CIA area and because of the ubiquitous nature of the eastern short-horned lizard, 
the implementation of the proposed alternatives is not expected to alter the trend in eastern short- 
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homed lizard numbers and distribution within the CIA area, and no long-term adverse effects to this 
species are expected. 


4.8.5 Mitigation Summary 


Recommended mitigation and monitoring procedures identified in this chapter have been 
summanzed from materials descnbed in Section 2.1.4.2.9 and within the discussions for each of the 
project alternatives in Chapter 4. 


Inventory and Monitonng 





Because the status of raptor nesis may change from year to year, an activity status survey 
for ferruginous hawk and bald eagle nests should be conducted immediately prior to 
construction to allow for well placement planning and the avoidance of impacts to actively 
nesting birds. 


Although it is unlikely that the burrowing owl occurs in the project area, a survey for this 
species would be conducted if deemed necessary by the BLM. Determinations would be 
made on a case-by-case basis during ROW application review and the APD process. 


Avoidance and Mitigation 





Where the construction of weli sites, roads, pipelines, and drilling activities within the buffer 
zone of raptor nest sites are likely to impact active raptor nests, such activities should be 
excluded between February 1 and July 31 for ferruginous hawks, or as determined by the 
BLM AO. 


in order to reduce incidents of illegal kill and harassment of wildlife, all project workers should 
be instructed on local wildlife regulations and state wildlife laws and regulations should be 
posted in conspicuous places at the job sites. Personnel should also be instructed about the 
nature of the wildlife species that occur on the work site, potential impacts to these species, 
and measures that could be taken to avoid or minimize impacts. All unnecessary off-site 
activities of operational personnel should be prohibited. 


The BLM should coordinate with the FWS to determine actions required in order to reduce 
the potential for mortality to special status bat species and migratory birds in reserve pits, 
and to comply with FWS memorandum (1996) and the Migratory Bird Treaty Act of 1918. 


Merit and the BLM will undergo consultation with the FWS in determining adequate buffer 
zones to protect the nesting pair of bald eagles adjacent to the project area and allow for well 
placement planning prior to construction. As a result, creation of an individualized 
management plan for this specific pair of bald eagles will be developed. 


To reduce potential for vehicle-big game collisions and subsequent jeopardy to bald eagles 
feeding on road-killed carrion, require all drivers to undergo a training session describing the 
type of wildlife in the area that are susceptible to vehicular collisions, the circumstances 
under which such collisions are likely to occur, and the measures that could be employed to 
minimize them. The probability of animal/ vehicle collisions could be further reduced by 
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imposing speed limits on access roacs. 


e To avoid the nsk of vehicles colliding with bald eagles that are feeding on road-killed carrion, 
removal of all carcasses from access roads, shoulders, and clear zones is necessary, 
particularly during the winter when carrion is a principle food source for bald eagles. 


Given the application of avoidance and mitigation measures presented in Sections 2.1.4.2.9 and 4.7, 
and in this Section 4.8.5, adverse effects to special status species are not expected. 


4.8.6 Residual Impacts 


The 81.4 to 181.4 acres occupied by facilities throughout the life of the project 
will be unavailable for use by wildlife during that period. 


4.8.7 Special Status Fish Species 


As previously described under Section 3.8.3, depletion of surface water on the project area is not 
anticipated as water used for drilling and construction activities would be obtained from deep wells 
drawn from aquifers isolated from the Little Snake River. Thus, no water depletion that could affect 
Threatened, Endangered, or Candidate fish species would occur and there would be no impact to 
these species as a result of implementation of any of the project alternatives. When or if this 
scenario changes and depletion is expected, the mandates of the revised Windy Gap analysis would 
be applied, and potential impacts to downstream Threatened and Endangered fish species would 
be described. 


4.9 RECREATION RESOURCES 
4.9.1 Introduction 


Well drilling, testing, and production operations, and associated site preparation and construction 
activities such as proposed for the South Baggs project area have the potential to cause major 
alterations to the recreation setting and recreation opportunities available to persons using the area. 
Some recreationists could be temporarily or permanently displaced irom using certain locations 
associated with drilling and production activities. Displacement of recreationists could also result 
from changes in the numbers or distribution patterns of wildlife that attract hunters and wildlife 
observers to the area. The presence of construction and drilling equipment and associated 
increased evidence of human industrial activities in the area could detract from the recreational 
expenence. Such changes could also result in displacement or redistribution of recreationists who 
would choose to avoid such conditions, as well as reduced satisfaction among others who might 
continue to engage in recreation activities in the area. 


4.9.2 impact Significance Criteria 
The following criteria were used to evaluate the potential significance of recreation impacts: 


e Levels or patterns of project equipment and vehicle use that would result in displacement of 
recreation activities for more than one season of use, and 
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e Increased evidence of human activity that would detract from the recreational experience. 
4.9.3 Direct and Indirect impacts 
4.9.3.1 Proposed Action 


Recreation impacts of drilling and construction under the Proposed Action would primarily involve 
a displacement of some hunters, particularly during the pronghormn and mule dear seasons when use 
levels are highest. However, many hunters could relocate to other hunting areas within or near the 
South Baggs project area. The ten year drilling program proposed under this alternative could 
displace some hunters for the next ten seasons. 


Evidence of human activity is already present in the area. The Proposed Action would substantially 
increase the visibility of human activity, particularly in the relatively undisturbed northwest quadrant 
of the project area. 


In addition, project-related disturbances would contribute to a deterioration in the quality of non- 
consumptive recreation experiences among those who may continue to use the area. Project 
activities in subsequent years would involve only a moderate increase in the levels of activity 
associated with current gas production and facility maintenance already present in the project area. 
Overall these impacts would not be considered significant initially. Only one drilling rig and one 
completion rig would be operating in the project area at any one time. However, as wells are 
completed, well sites, access roads, and facilities would begin to dominate the landscape. At project 
completion, there would be few locations in the project area devoid of evidence of human activity. 
The total impact of 5C new wells together with the existing wells could become significant. 


4.9.3.2 Alternative A 

Recreation impacts associated with Alternative A would be similar to those described under the 
Proposed Action. Even though project activities would occur at a reduced level, a similar 
displacement of hunting use and degraded recreational would result. 

4.9.3.3 Alternative B 

impacts to the recreation resource associated with Alternative B would be similar to those described 
for the Proposed Action but substantially higher. The average weil density would be 4.7 per section. 
Well sites and facilities at this level of density would dominate the landscape. 

4.9.3.4 Alternative C - No Action 


Implementation of the No Action Alternative would result in the continuation of existing recreation 
conditions and activity patterns in the South Baggs project area. 


4.9.4 impacts summary 
Basea on Impact Significance Criteria described in section 4.9.2, the Proposed Action and 


Altemative A could have significant adverse impacts on recreation resources. Alternative B would 
have a significant impact. 
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4.9.5 Cumulative Impacts 


Proposals for several other energy resource development projects within or immediately adjacent 
to the South Baggs project area could cause increased disturbance to and displacement of 
recreationists using the area. Developments associated with these other projects (i.e. Creston/Blue 
Gap, Greater Wamsutter Area |i (GWA II), Dripping Rock, Continental Divide, and Mulligan Draw) 
would limit the ability of hunters and other users to relocate their activities into nearby areas. These 
conditions would increase the potential for recreationists to experience displacement and 
dissatisfaction. 


4.9.6 Mitigation Summary 

Given the measures proposed by Merit (Chapter 2), which would reduce the level of impact, no 
additional mitigation measures are proposed. There are no practical mitigation measures that would 
lower the impact of Alternative B below a significant level. 

4.9.7 Residua! impacts 


Given the measures incorporated into the project, no residual impacts are anticipated. 


4.10 VISUAL RESOURCES 


4.10.1 Introduction 


Both short-term and long-term impacts to visual resources could be possible where patterns of area, 
line, form, color, and texture in the characteristic landscape could be contrasted by drilling 
equipment, production facilities, and/or construction related damage (e.g., roads, drill sites, 
pipelines) to vegetation, topography, or other visible site features. The severity of impact depends 
upon scenic quality, sensitivity level and distance zone of the affected environment, reclamation 
potential of the landscape disturbed, and the level of disturbance to the visual resource created by 
the Proposed Action and alternatives. In general, impacts would be most severe on sites where 
mitigation would be difficult and where visual contrasts would be highly visible to potentially large 
numbers of viewers. 


4.10.2 impact Significance Criteria 
Visual impacts would be significant if the following condition was met: 


e Non-compliance with the RMP directives in the long term for visual resources (VRM Class 
Three), air quality, soils, and vegetation. 


4.10.3 Direct and Indirect Impacts 
4.10.3.1 Proposed Action 


As mentioned in Affected Environment, the South Baggs project area is not a pristine area; off-road 
vehicle tracks have been created by past livestock management practices, recreationists, and 
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mineral search and development activities Short-term impacts to the visual resource under the 
Proposed Action (the addition of 50 wells) would include contrasts in line, form, color and texture 
associated with one drilling ng and one completion ng (drilling five sites each year for the next ten 
years), construction equipment, service trailers, and the general industnal character of drilling 
operations. The Soils section descnbes the acres of impact anticipated. Construction and operation 
activities also produce fugitive dust, which adds to the level of contrast. Drilling sites located on the 
east and south biuff faces would be visible from Wyoming Highway 789 and several ranches along 
the Little Snake River, West of Baggs, Wyoming. Drilling in these locations would affect the largest 
number of viewers. Drilling activities in Poison Basin would not be visible from major highways or 
ranches. They would, however, be visible to recreationists traveling Poison Buttes Road. These 
short-term impacts would exceed the level of contrast permitted in a Class Three area, however, 
because impacts would be short-term, they are not considered significant. 


Fixed structures (€.g., access roads, well heads, and production facilities) that would remain once 
well dniling activities were completed would have continued adverse impacts in the long term. The 
vertical onentation of well heads and facilities create form contrasts with the honzonta! character of 
the Poison Basin landscape. The base grade color of finished well pads and roads contrast strongly 
with adjacent undisturbed areas. Fugitive dust impacts as part of ongoing operations would also 
continue. The severity of impact depends upon scenic quality, sensitivity level, and distance zone 
of the affected environment, as well as the reclamation potential of the soil and the level of 
disturbance to the visual resource. In general, impacts would be most severe on sites where 
mitigation would be difficult and where visual contrasts would be highly visible to potentially large 
numbers of viewers. The proposed 50 wells would be added to 18 producing wells and 10 shut-in 
wells now in place. The combined density of well heads, facilities, and roads would produce levels 
of contrast in line, form, color, and texture that begin to dominate the Poison Basin landscape. 
Roads and fixed facilities associated with production sites could also remain visible from Wyoming 
Highway 789 and the community of Baggs, Wyoming. If not property screened, four wells per section 
in these locations south and east of the bluffs could exceed Class Three standards. 


Successful implementation of recommended mitigation measures would reduce contrasts to levels 
permitted in Class Three. Previous revegetation attempts on disturbed areas in the Poison Basin 
area have been very successful. Consequently impacts would not be considered significant. They 
would, however, detract from the experience of motorists (particularly tourists), and backcountry 
recreationists. Those who hunt or watch wildlife in Poison Basin would be most directly affected. 


4.10.3.2 Alternative A 


Short- and long-term impacts associated with Alternative A, the addition of 40 wells, wouid be the 
same as described for the Proposed Action but of slightly reduced magnitude. The severity of 
impacts would decrease in direct proportion to the reduced number of roads, well heads, and 
production facilities per section. (See the Soil section for a description of acres affected). The less 
dense the field development, the less development dominates the landscape. The addition of 40 
wells as proposed in Altemative A would decrease the levei of impact an estimated 20 percent when 
compared to the Proposed Action. This estimated decrease assumes some use of existing access 
roads. If existing roads are not used, the level of decreased contrast would be minimal. Additional 
wells, as many as four per section, visible from Wyoming Highway 789 and the community of Baggs, 
Wyoming would substantially increase the level of highly visible contrast and could exceed Class 
Three standards. Depending on site-specific conditions, adverse long-term impacts could remain. 
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However, they are not considered significant except possibly in the Highway 789/Baggs viewshed 
if the maximum number of wells per section were dniied. Implementation of recommended mitigation 
would bring Alternative A into compliance with Class Three standards. 


4.10.3.3 Alternative B 


Short-and long-term impacts associated with Alternative B would be considerably higher than the 
Proposed Action or Altemative A. The addition of 90 wells would produce a density of contrasting 
lines, forms, colors, and textures that would dominate the landscape. At roughly 4.5 wells per 
section, options for selecting sites that would be screened from view would be greatly restricted. 
it is assumed that a number of wells would be drilled in the visually sensitive east and south biuff 
areas. The level of contrast produced by Alternative B would exceed Class Three standards. 
Mitigation could reduce the level of contrast but not to Class Three standards. The impact of 
Alternative B would be considered significant. 


4.10.3.4 Alternative C - No Action 


There would be no significant change to the visual resource if the No Action Alternative were 
adopted; however, some impacts would occur as drill sites are constructed on a case-by-case basis. 


4.10.4 impacts Summary 


Adverse impacts from well construction would occur within the short term due to contrasts in line, 
form, color, and texture associated with equipment and surface disturbances. Long-term impacts 
would result from production facilities, residual surface disturbance, and fugitive dust. Impacts would 
be greatest under Alternative B due to the greater number of wells proposed and would be 
considered significant. No significant impacts are anticipated with the Proposed Action or Alternative 
A given the measures proposed in Chapter 2, the RMP (USDI-BLM 1990a), and the mitigation 
summary. Alternative C would have the least impact on the visual resource. 


4.10.5 Cumulative impacts 


The Proposed Action would add substantially to the existing level of impact as described. Other 
proposed or existing actions in the vicinity include Greater Wamsutter II (GWA II), Mulligan Draw, 
Creston/Biue Gap and Dripping Rock. Mulligan Draw and Dripping Rock are at locations 
considerably distant from the South Baggs project area. They are in remote locations and do not 
occur in a common viewshed. As such, completion of these two proposed actions together with the 
development of the South Baggs project area would not have a cumulative effect on the visual 
resource. Portions of Creston/Biue Gap, GWA Ii, and South Baggs are however, visible from 
Wyoming Highway 789. Well sites, access roads, and facilities could be in the viewshed over an 
estimated 80 percent of the length of the highway from |-80 to Baggs, Wyoming. Depending on well 
placement and density, the South Baggs project in combination with Creston/Biue gap and 
Wamsutter Il could produce a significant cumulative impact in the visible resource viewed from 
Wyoming Highway 789 along the stretch described. 
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4.10.6 Mitigation Summary 


The measures and stipulations incorporated into the action alternatives as specified in Chapter 2 
aid the RMP (USDI-BLM 1990a) would substantially reduce the impacts described. To further 
reduce the potential of significant impacts in the viewshed from Wyoming Highway 789 it is 
recommended that no more than two wells per section be permitted in this sensitive area. This 
recommendation would reduce the density of contrast and provide more opportunity to locate road 
and well sites that would be screened from view. 


4.10.7 Residual impacts 


No significant residual impacts to visual resources would occur with implementation of the proposed 
project although some impact would occur in the short-term until vegetation is reestablished. 


4.11 CULTURAL RESOURCES 
4.11.1 Introduction 


The South Baggs project area cultural resource database includes 299 sites, consisting of both 
prehistoric and historic components. The population of known prehistoric sites in the project area 
(n=292) consists mostly of open camps and lithic scatters. Within the prehistoric site population, 41 
sites are recognized as eligible for the National Register of Historic Places (NRHP) (22 with State 
Historic Preservation Office [SHPO} concurrence) and 120 sites are not eligible for the National 
Register. No sites are enrolled on the Register. Insufficient information is available for 131 sites to 
allow the National Register status to be determined. 


Known histonc site types within the project area include farming (n=1) and ranching (n=20). One 
transportation site is documented in the area but has been determined to be an error (see Chapter 
3 on historic site types). From the population of historic sites in the project area, 2 sites have been 
evaluated as eligible for nomination to the National Register and 12 are not eligible for nomination 
to the National Register. However, one of the two eligible sites is the Cherokee Trail referenced 
above, which is mistakenly recorded in the project area. Eight sites have not been evaiuated for the 
National Register because of insufficient information. 

4.11.1.1 Native American Consultation 

The BLM, Rawiins District, is conducting Native American consultation, in accordance with Section 
4(c) of the Archaeological Resource Protection Act (16 U.S.C.C.) and Section 43 CFR 7.7 (b)(1). 
Native American cultural groups that may have a historical interest in the area were contacted to 


convey to the BLM any questions and/or concems they may have regarding the South Baggs project 
area. The BLM has not yet received any communication from the cultural groups involved. 


4.11.2 Impact Significance Criteria 


The Great Divide Resource Area RMP (USDI-BLM 1990a) prescribes the following objectives and 
actions relative to cultural resources. 
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e The BLM will conduct Class |, li, or Ill inventones for actions involving BLM administered 
public land and/or federal minerals that include surface disturbance as part of the action 
The BLM will also evaluate the significance of cultural resources identified dunng inventory 
in consultation with the VWvyoming State Histonc Preservation Office to determine whether the 
resources are eligible for inclusion on the National Register of Histonc Places. if potential 
impacts to significant cultural resources are identified, the preferred strategy will be to avoid 
the cultural site. When avoidance is not feasible, other mitigation strategies will be used. 


Given the management objectives in the RMP, the following cntena were used to determine the 
significance of impacts to cultural resources within the South Baggs project area. 


4.11.2.1 Assessment of Site Significance 


Impacts would be significant if any information was lost that impeded efforts to reconstruct the 
prehistory or history of the region. Mitigation of potential adverse effects is afforded to properties 
considered to be eligible for nomination or enrolied on the NRHP. Site significance, and therefore 
National Register eligibility, is measured by criteria established by the National Register. The 
National Register criteria (36 CFR 60.4) define four categories with which to measure significance 
based on “the quality of significance in American history, architecture, archeology, and culture 
present in districts, sites, buildings, structures, and objects of State and local importance that 
— possess integrity of location, design, setting, materials, workmanship, feeling, and association; and 


e are associated with events that have made a significant contribution to the broad patterns 
of our history; or 


° are associated with the lives of persons significant in our past; or 

° embody the distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; or 

e have yielded or may be likely to yield information important in prehistory or history. 

For prehistoric and historic archaeological sites, significance is primarily judged by a site's potential 

to yield data important to prehistory or history (i.e., significance is based on information content and 

how that information would contribute to addressing local and regional research questions). 

4.11.2.2 ACHP Criteria to Assess Effects 

The BLM uses the criteria in the Advisory Council for Historic Preservation's (ACHP) regulations (36 

CFR 800.9) to assess effects to sites which are eligible for the National Register. Adverse effects 

would occur under the following circumstances: 

e Destruction or alteration of all or part of a property. 


° Isolation of a cultural resource from, or alteration of, its surrounding environment. 
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° Introduction of visual, audible, or atmosphenc elements that are out of character with the 
property or will alter its setting 


° Neglect and subsequent detenoration 
4.11.3 Direct and Indirect impacts 


4.11.3.1 Proposed Action 


Adverse effects to cultural resources under the Proposed Action could be in the form of direct, 
indirect, or Cumulative impacts. Direct impacts to sites considered eligible for the NRHP would 
primarily result from construction-related activities. Activities that are considered to have the 
greatest effect on cultural resources would be blading of well pads and associated facilities, 
construction of roads, pipelines, and related facilities. Alteration of the environment surrounding 
historic properties that are eligible to the National Register under Critena a, b, or c, may be 
considered an adverse effect and, therefore, a direct impact on the property. 


Sites that are located outside of the area of potential effect would not likely be directly affected by 
construction-related activities. if the portion of the site crossed by earth-disturbing activity does not 
possess the qualities that make the site eligible, the project is judged to have no effect on the site. 
Additionally, if earth disturbance occurs in a non-contributing portion of an eligible site, it is still 
considered a no adverse effect. impacts to cultural resources would need to be mitigated for those 
eligible sites that fall within the area of potential effect and to which the impact would result in 
information loss. 


Indirect impacts would not immediately result in the physical alteration of the property. Indirect 
impacts to prehistoric sites primarily would result from unauthorized collecting of artifacts which 
would physically alter the site. With regard to historic sites, indirect impacts would result from 
surface artifact collecting, bottle prospecting, and alteration of the surrounding environment by 
introducing visual impacts. These effects could be cumulative if they persisted through time and 
incrementally resulted in the deterioration of the property. 


4.11.3.2 Alternative A 


impacts associated with Alternative A would b* similar, but of less magnitude, than those described 
for the Proposed Action. 


4.11.3.3 Alternative B 


Impacts associated with Alternative B would be similar, but of greater magnitude, than those 
described for the Proposed Action and Alternative A. 


4.11.3.4 Alternative C - No Action 
As a result of Altemative C (No Action), impacts to cultural resources within the project area would 


continue to occur as construction activities are authonzed, but of an unknown magnitude since the 
actual level of development would be unknown. 
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4.11.4 impacts Summary 


Gaging the effect of any development-related impact depends on the level of information available 
for each particular cultural property provided by inventory and/or testing data. If the BLM determines 
that cultural resources on or eligible for the National Register are to be adversely impacted by a 
proposed undertaking, the BLM, in consultation with SHPO and Ment, shall develop a mitigation 
plan. Construction does not proceed until terms of the mitigation pian are satisfied. 


Potential impacts to specific eligible or unevaiuated properties are unknown at this time. in general, 
the South Baggs project area has a moderate to high site density and, therefore, high archaeological 
especially in terms of significant cultural resources. These situations include: elevated areas, 
wooded with juniper, that provide good views of lower lying valleys or draws; the ndges below and 
extending from the higher bluffs and ridges; and eolian deposits (sand dunes, sand shadows, and 
sand sheets). 


Although the project area has a high degree of archaeological sensitivity, impacts to cultural 
properties would not be significant. Potential impacts to known and anticipated cultural resources 
can be alleviated through appropriate mitigation measures. 


4.11.5 Cumulative impacts 


Disturbance and/or loss of other unidentified sites or artifacts could add to the cumulative loss of 
information about our heritage in the project area and in the region if these sites or resources are 
not identified and inventoried prior to disturbance. Any loss or damage to unidentified cultural or 
historical sites or resources associated with the proposed natural gas development project, 
combined with similiar losses or damage due to natural gas development projects or other 
developments near the project area, could be substantial. 


Because Ciass ili cultural resource inventories would be completed prior to proposed surface 
distrubance in areas not previously inventoried, the potential for increased impacts on cultural 
artifacts would be minimized. By avoiding known cultural and historical sites during the layout of drill 
sites, access roads and pipeline corridors, the potential for incremental increases in cumulative 
impacts would be avoided. Where this is infeasible, the development of a data recovery and site 
mitigation plans would minimize cumulative impacts. Completion of cultural resource inventones 
would have a beneficial, cumulative impact on the level of cultural information about the project area. 
Some unintentional damage to subsurface resources could occur during grading or excavation 
activities. However, implementation of resource protection and mitigation measures described 
elsewhere in this EIS are intended to protect such resources upon discovery. Subsequent 
excavation, protection or recovery of such artifacts could have a positive impact on what is known 
about the prehistoric and historic use of the area. 


4.11.6 Mitigation Summary 


No additional measures beyond those provided in Chapter 2 (2.1.4.2.15 Cultural Resources) and 
management direction contained in the RMP wouid be required to minimize adverse impacts to 
prehistoric and historic resources. However, said measures may not be consistently applied on 
private lands. 





South Baggs Area Natural Gas Field Development Draft EIS - May 1999 Page 4-869 














CHAPTER 4: ANALYSIS OF ENVIRONMENTAL CONSEQUENCES 





4.11.7 Residual Impacts 


By avoiding known Cultural and historical sites during drilling facility layout (dill sites, access roads, 
pipeline comdors, and the compressor site), and by implementing Class Ili inventory on the proposed 
project elements (drill sites, access roads, and pipeline corridors), the potential for adverse impacts 
to cultural resources in the project area is minimized. With consistent implementation of these 
measures on all lands (i.e. federal, State, and private), there would be no avoidabie impacts to 
cultural resources in the project area. If implementation is not consistent, the magnitude of impacts 
to cultural resources would be greater than described in this EIS. A potential increase in artifact 
collection may occur as a result of additional access opportunities associated with field development. 


4.12 SOCIOECONOMICS 





4.12.1 Introduction 


imp!ementation of the Proposed Action would result in a vanety of socioeconomic effects including: 
(1) continued employment in the regional oil and gas industry, (2) secondary economic benefits in 
other sectors of the regional economy resulting from employee and industry spending, (3) additional 
tax revenue for federal, state and local governments. Incremental demand for housing and local 
govemment facilities and services under the Proposed Action is anticipated to be minimal, given that 
the relatively few wells which would be drilled each year are essentially a continuation of recent 
drilling activity in the South Baggs area. 


4.12.2 Impact Significance Criteria 


The following criteria are used to determine whether socioeconomic impacts of the Proposed Action 
and alternatives would be significant: 


e Demographic impacts i volving a greater than ten percent annual increase in a local area 
population. This criteria is based on the assumption that such growth would strain the ability 
of affected communities to provide housing and services or otherwise adapt to growth- 
related social and economic changes; 


e an aggregate change in revenue and expenditure flows likely to result in an inability on the 
part of affected units of governmeni to maintain public services and facilities at established 
service level standards; 





e any permanent displacement of residents or users of affected areas that would result due 
to major project-induced changes in or conflicts with existing ways of life; and 

levels of project-induced dissatisfaction likely to generate organizational response and 
conflict. 
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4.12.3 Direct and Indirect impacts 
4.12.3.1 Proposed Action 


Merit estimates that an annual average of approximately 50 to 63 workers would be required for the 
various phases of drilling and completion activities (Table 2-2). Merit plans to drill each well in 
sequence, using one drilling ng for all wells. Completion activities would commence as soon as the 
weil drilling rig is moved off location. This process will minimize the number of workers in the project 
area at one time and provide sustained employment for workers involved with the project. 


4.12.3.1.1 Local Economy 


The substantial amount of drilling activity in southwestern Wyoming over the past several years has 
resulted in expansion of the region's drilling and field service industries (PIC 1996). Table 3-29 
provides a summary of recent drilling activity in Carbon and Sweetwater counties. 


One effect of the Proposed Action will be to provide continued employment for a number of area 
residents. Five wells were drilled in the South Baggs project area in 1995 and it is anticipated that 
three wells will be drilled in 1996. The level of drilling activity associated with the Proposed Action 
is essentially a continuation of the level of field activity that has occurred during the past two years. 


4.12.3.1.2 Local Government Facilities and Services 


Based on the observation that the relatively small number of wells to be drilled each year is a 
continuation of recent drilling levels, little or no Proposed Action-related population in-migration is 
anticipated. Consequently, the impact of the Proposed Action on area housing resources and local 
government facilities and services is not expected to be significant or noticeable. Conversely, local 
governments in the study area wili receive significant revenues from the Proposed Action, which 
could be used to fund any incremental Proposed Action-related local government facility and service 
demand. 


4.12.3.1.3 Local Government Fiscal Conditions 


Proposed Action-related tax revenue projections in this section are presented in constant 1996 
dollars. 


Sales and Use Tax 


Operators and contractors would pay sales and use taxes on purchases of non-exempt equipment 
materials and supplies used for drilling, pipeline and road construction, and for construction of 
production facilities. This analysis assumes that sales and use tax revenues associated with the 
Proposed Action would accrue to the State of Wyoming and Carbon County and its municipalities. 


The State of Wyoming collects a 4 percent sales and use tax on the purchase and use of tangible 
goods. The State returns 28 percent of the 4 percent sales and use tax to the county in which 
purchases are made or used. The portion returned is distributed to the county and to the 
incorporated cities and towns within the county based on ratios derived from the 1990 census. 
Revenues from Wyoming's optional 1 percent county sales and use tax (which Carbon County has 
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in place) are distributed among the county and the incorporated cities and towns in the same 
manner. The distnbution rates for Carbon County are illustrated in Table 4-6 (Wyoming Department 
of Revenue 1993) 


Table 4-6. Direct Local Project-Related Sales and Use Tax Revenues Over the Ten Year 
Drilling Program. 















































Distribution Estimated Project 
___ Local Government Percenta Sales & Use Revenue 
Carbon County 13.53% 2,330 
Baggs 163% 280 
Dixon 0.42% 70 
Elk Mountain 1.04% 190 
Encampment 2.94% 510 
Hanna 6.46% 1,120 
Medicine Bow 2.34% 400 
Rawlins 56.31% 9,730 
Riverside 0.51% 90 
Saratoga 11.82% 204 
Sinclair 3.00% 520 
Total Carbon County 100.00% 17,280 











The average tangible cost for equipment associated with the drilling of each well and associated 
pipeline (an average of 0.33 mile of pipeline per well) are estimated to be about $17,000. Tangible 
costs would total approximately $850,000 for 50 wells over ten years. These expenses would 
generate about $42,500 in state and local sales and use tax revenue. Of this total, about $17,280 
would be distributed to Carbon County and its municipalities. The State share of sales and use tax 
revenue over ten years would be about $25,220. 


ta ve Tax 


The State of Wyoming collects a severance tax on gross revenues from gas production. The tax 
rate on natural gas production is six percent. Any state or federal mineral royalties paid may be 
deducted from gross revenues before applying the severance tax. The estimated state severance 
tax revenues generated by the Proposed Action will range from about $54,000 in 1997 to $1.0 million 
in 2006. Prices used for these projections were provided by the Wyoming Consensus Revenue 
Estimating Group (Geo-Notes #50 1996) for 1997 to 2002. The 2002 price of $1.62 per MCF was 
used for the period from 2002 through 2006 and a decline in production per well of 5 percent per 
year was assumed after the first year. 


Annual estimates for the state severance tax and federal mineral royalties are provided in Table 4-7. 
Of the state severance taxes collected on oil and gas production, 0.75 percent is distributed to cities 
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and towns and 0.2£ percent is distributed to counties on the basis of population. State severance 
tax revenues also provide funding for state highways, water development, the School Foundation 
Program, community colleges and general state government. 


Table 4-7. State of Wyoming Severance Tax and Federal Mineral Royalty Revenue 


























































Federal Mineral 
Royalties 
53,750 110,000 
1998 168,900 345,600 
1999 284,400 582,100 
2000 405,000 329,000 
2001 530,200 1,085,200 
2002 663,500 1,358,100 
2003 764,000 1,563,800 
2904 859,500 1,759,300 
2005 950,300 1,944,900 
2006 1,036,400 2,121,400 
Project Totals 5,775,950 11,699,400 
Source: PIC Estimates (1996 dollars, totals may not add due to rounding) 


Mineral Royalties 


The State of Wyoming and the federal government require payment of royalties for production of oil 
and gas on state and federally-owned lands. The state and federal royalties for gas production are 
generally 12.5 percent of gross revenues. Approximately 81.5 percent of the land within the project 
area is under federal ownership and none is state land. Estimated annual federal natural gas 
royalties are illustrated in Table 4-7. These projections are based on the same price and production 
assumptions as the severance tax projections. About fifty percent of the federal mineral royalties 
collected within Wyoming are returned to the state. Of the amount received, 9.375 percent is 
distributed to cities and towns on the basis of population and 0.625 percent is distributed to counties 
based on population. An additional 4.5 percent of the state's share of federal mineral royalties are 
distributed to counties for construction and maintenance of county roads. 

Cou lorem Taxes on Facilities 

Carbon County would levy property taxes on surface facilities and on the value of gas produced by 
the Proposed Action. The revenues presented in this section are projected on the basis of 1995 mill 
levies. The project area is located in Carbon County School District #1 which levied a total levy of 
63.000 mills in 1995 (Wyoming Taxpayers Association, 1995). 
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Industrial property is assessed as of February 1. Al! surface facilities such as compressors, well 
head equipment, tank batteries and pipelines would be assessed as industnai property at 11.5 
percent of actual value. Taxable property associated with the Proposed Action would include 
surface facilities associated with 40 wells (assuming 80 percent of the 50 wells drilled will be 
producing wells). The average assessed vaiues for well head equipment, tank batteries, 
compressors and pipelines are based on figures provided by Ment. 


Ad valorem property taxes on facilities would begin to flow in 1998 and continue throughout the life 
of the project. Over the ten-year drilling program, estimated ad valorem tax revenues to all taxing 
entities in Carbon County would total about $28,400; the Carbon County general fund would receive 
an estimated $4,412 from Proposed Action-related surface facilities and pipelines. 


County Ad Valorem Property Taxes on Production 


For property tax purposes, the value of gas production is the sales price of gas sold in the previous 
calendar year minus state and federal royalties paid. Property taxes on production will begin in 1998 
and continue throughout the life of the project. Over the ten-year drilling program, the Carbon 
County General Fund would receive an estimated total of approximately $875,000. Projected county 
General Fund ad valorem tax revenues are presented in Table 4-8. The project area is located in 
portions of Carbon County property tax districts 0102 and 0105. 


The total ad valorem property and prod. .on taxes projected for Carbon County are shown in Table 
4-9. Based on the assumptions outlinea, the Proposed Action would generate 4 total of $5,641,752 
in production ad valorem taxes and $28,438 in facilities ad valorem taxes to all taxing entities over 
the 10-year period. 


Table 4-10 presents estimates of ad valorem tax revenues for appropriate Carbon County taxing 
entities. The total ad valorem revenues to all taxing entities over the ten year drilling program would 
be about $5.67 million. 


Under the current Wyoming School Foundation Program, the Carbon County School District #1 might 
not receive all of the projected additional ad valorem revenue indicated in Table 4-10. However, due 
to a recent Wyoming Supreme Court ruling, the Wyoming Legislature is in the process of revising 
the funding program for public schools. As long as either the local school district or the State 
Foundation Program levies ad valorem taxes, the contribution of the Proposed Action to education 
funding would be substantial. 


Revenue Impacts Summary 


Carbon County and its municipalities will receive substantial revenues from the Proposed Action. 
The additional ad valorem revenues generated by the Proposed Action in 1998 would represent a 
0.4 percent increase over 1995 Carbon County ad valorem revenues and a 1.2 percent increase in 
1999. The ad valorem revenue increases would be more significant in later years as more wells are 
drilled and come into production. 
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Table 4-8. Annual Ad Valorem Property and Production Taxes (County General Fund 
Revenues Only). 


















































Carbon County 
Year Production Facilities 
1998 8,231 93 
1999 25,861 181 
2000 43,555 265 
2001 62,024 344 
2002 81,193 420 
2003 101,614 492 
2004 117,008 560 
2005 131,632 625 
2006 145,525 687 
2007 158,724 745 
Project Totals 875,367 4,412 








Source: PIC estimates based on 1995 mill levies 


Table 4-9. Annual Ad Valorem Property and Production Taxes (Total Ad Valorem Revenues, 
All Taxing Entities). 















































Carbon County 
Year Production Facilities 
*998 53,051 598 
1999 166,672 1,167 
2000 280,710 1,707 
2001 399,748 2,220 
2002 523,287 2,707 
2003 654 906 3,170 
2004 754,119 3,610 
2005 848 372 4,028 
2006 937,912 4,425 
2007 1,022,975 4,802 
Project Totals 5,641,752 28,434 














Source PIC estimates based on 1995 mill levies 
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Table 4-10. Total Project Ad Valorem Revenues by Taxing Entity (10-Year Drilling Program) 



































Taxing Entity Mill Levy Total Project 
Revenue 
Carbon County 9775 879,799 
School Foundation Program 12.000 1,080,060 
School District #1 38.000 3,420,189 
County Library 0.900 81,004 
Museum 0.139 12,511 
County Fair 0.360 32,402 
Recreation 0.213 19,171 
Hospital 0.613 55,173 
Weed & Pest Control 1.000 90,005 
Total Sweetwater County 63.000 5,670,314 

















Source PIC projections, Wyoming Taxpayers Association (1995 mull lewes) 
4.12.3.2 Alternative A 


implementation of Alternative A would result in fewer wells being drilled, consequently the demand 
for local drilling, service and operations workers would be reduced. 


Tax revenues for Federal, State and local governments would also be reduced due to the reduction 
in the number of wells drilled and the associated reduction in facilities and production of naturai gas. 
Alternative A would reduce the amount of State and local sales and use tax revenues, State 
severance tax revenues, federal mineral royalties and ad valorem revenues by about 20 percent as 
compared to the Proposed Action. 


4.12.3.3 Alternative B 


Implementation of Altemative B would result in an 80 percent increase in wells drilied on an annual 
basis over the Proposed Action, and an increase in the annual number of wells drilied in the South 
Baggs area in recent years. Consequently, Alternative B would generate an increase in demand for 
drilling, service and operations workers. 


To the extent that workers would not be available in the regional oil and gas service industry to fill 
this demand, Alternative B would result in a small increase in population in the study area. Any 
increase in population would exacerbate the already tight housing market, however, public facilities 
and services in study area communities would be able to accommodate the relatively small in- 
migrant population increases associated with this alternative. 


Under Alternative B, tax revenues tor Federal, State and local governments would be increased 
substantially due to the increase in the number of wells dniled and the associated increase in 
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facilities and production of natural gas. Compared to the Proposed Action, the estimated increase 
in sales and use tax, severance tax, federal mineral royalties and ad valorem tax revenues would 
be about 80 percent. 


4.12.3.4 Alternative C - No Action 


implementation of the No Action Altemative would likely cause a reduction in employment in the oil 
and gas sector of the area economy. A slight reduction in the area population would be possible. 
The direct and indirect economic benefits of the proposed mineral development would not he 
realized. 


4.12.4 impacts Summary 


Given the relatively few annual number of wells to be drilled under the Proposed Action, and the fact 
that anticipated drilling levels are similar to recent drilling levels in the area, no negative 
socioeconomic impacts are anticipated. Conversely, the Proposed Action would provide continued 
employment for some local residents in the oil and gas drilling and field services industry. 
Anticipated tax revenues associated with the Proposed Action would also be substantial. Thus, 
potential socioeconomic impacts associated with the Proposed Action are anticipated to be largely 
positive; negative impacts would not be significant according to thresholds used for this analysis. 


Issues relating to the social, cultural, and economic well-being and health of minorities and low 
income groups were evaluated. Such issues are termed environmental justice issues. None were 
identified that would be effected. Natural gas development at the rate proposed by Merit would have 
@ negligible physical impact on the town of Baggs, the only town near the project area. Distance and 
topography shield Baggs from any physical impacts of natural gas development. 


Compliance with Executive Order 12898 conceming environmental justice was accomplished 
through scoping conducted to receive public comment. in reviewing the impacts of the Proposed 
Action and alternatives on socioeconomic resources, surface water and groundwater quality, air 
quality, hazardous materials, or other elements of the human environment, it was determined that 
potentially adverse impacts do not disproportionately affect Native American tribes or minority and/or 
low-income groups. 


4.12.5 Cumulative impacts 
Cumulative socioeconomic impacts from the combination of develop nent activities in Carbon and 


Sweetwater counties have been identified as a potential concern. Other projects (in addition to the 
Proposed Action) in Carbon and eastern Sweetwater counties include: 








@ Creston/Biue Gap Natural Gas Project (CBG) 

e Greater Wamsutter Area |i (GWA II) 

e Continental! Divide/Wamsutter I! 

° Mulligan Draw 

e Dripping Rock 
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The general location of these projects is as follows. 


e The CBG Project is planned to coincide with development of the Proposed Action. The 
project area, located 6 to 36 miles north of the South Baggs project area, involves the drilling 
of approximately 275 natural gas wells. Any socioeconomic impacts resulting from this 
project are anticipated to occur in Wamsutter, Rawlins and Baggs, Wyoming. 


s The GWA II Project, also located north of the South Baggs project area, involves the drilling 
of as many as 750 natural gas wells over an unspecified time period. Socioeconomic 
impacts resulting from this project are anticipated to occur in Wamsutter, Rock Springs, and 


Rawlins, Wyoming 


Two other projects are on-going in the vicinity of the Proposed Action. The Mulligan Draw and 
Dripping Rock Projects have been in various stages of development for several years. 


e The Dripping Rock Project is located partially in Carbon County and primarily in Sweetwater 
County, to the west and northwest of the South Baggs project area. 


e The Mulligan Draw Project is located in Sweetwater County to the northwest of the Dripping 
Rock Project Area. 


Due to the low current price of natural gas, minimal development is anticipated in the Dripping Rock 
and Mulligan Draw fields over the next several years (possibly one well per year in each field). The 
deep wells required for these fields are very costly to drill; consequently the future level of 
development activity is highly dependent on natural gas prices (Neese 1996). Development activity 
in these fields could increase if gas prices rise substantially. 


Other potential developments include tive following: 


e Amoco and a number of other operators have proposed the Continental Divide Project which 
is located entirely in eastern Sweetwater County. The most likely development scenano 
includes development of about 1,500 wells over 20 years (Miller 1996). The preliminary 
NEPA analysis indicates that any socioeconomic impacts would occur primarily in Rawiins, 
Rock Springs and Wamsutter (Guernsey 1996) 


e Exploration and development activity is on-going outside the project areas for the projects 
mentioned above and elsewhere in Carbon and eastern Sweetwater counties. 


To date, no significant oil and gas development projects are anticipated to coincide with the 
Proposed Action in the area of Northwestern Colorado near the South Baggs project area (Johnson 
1996) 


The projects listed above would employ the dnilling and field service industry in Rock Springs, 
Wamsutter, Rawlins and Casper. The potential for cumulative socioeconomic impacts associated 


with these projects exists and is dependent on the following factors: 


———--—— -—- 
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natural gas market conditions; 

project economics; 

the pace and timing of development of each of the several projects; and 

conditions in the oil and gas drilling and service industry at the time of development. 


The potential for negative cumulative impacts to occur would increase if substantial development 
in several or all of these projects were to occur simultaneously and exceed the capacity of the 
existing regional oil and gas service industry. Negative cumulative socioeconomic impacts could 
include the following: 


e rapid population g7owth in communities near the project areas; 
e demand for housing which exceeds the capacity of the local housing market; and 
e demand for local government facilities and services which exceeds existing capacities. 


Although the revenues associated with development of each of these projects is anticipated to be 
substantial, revenues might not be available to fund local government facility and service expansions 
in time to accommodate population growth associated with development. 


Given the location of these projects, negative cumulative impacts would be most likely to occur in 
the Wyoming communities of Wamsutter, Rawlins, Superior, and Rock Springs/Green River. 


The Proposed Action is anticipated to continue recent levels of drilling and development in the study 
area. Considered independently, it would result in few, if any, negative socioeconomic impacts in 
the study area. However, the Proposed Action would contribute to the cumulative regional demand 
for natural gas drilling and service workers. The Proposed Action’s portion of cumulative impacts 
would be relatively small, given the small number of wells to be drilled on an annual basis. 


4.12.6 Mitigation Summary 


No negative socioeconomic impacts are anticipated to be associated with the Proposed Action or 
development Alternatives. The anticipated revenues associated with the Proposed Action would 
provide substantial revenues to local governments in Carbon County which would provide funding 
for unanticipated Proposed Action-related impacts to local government facilities and services. 


4.12.7 Residual impacts 


The revenue stream associated with the Proposed Action would continue to flow for the life of the 
project, barring substantial changes in Wyoming tax structure. Employment would be provided for 
local well drilling workers through the ten-year drilling program and for oil and gas field service 
workers in the area for the life of the project. 
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4.13. TRANSPORTATION 
4.13.1 Introduction 


Transportation effects of the Proposed Action and altematives would occur primarily on US Interstate 
80 (i-80), Wyoming Highway 789 (WYO 789), and Carbon County Road 700 (Poison Buttes Road) 
These public roads provide access to the project area from nearby communities. Secondary 
transportation effects would occur on operator-maintained roads within the project area. 


4.13.2 impact Significance Criteria 


The following cntena are used to determine whether transportation impacts of the Proposed Action 
would be significant: 


@ increases in traffic levels on the local public highway network that will cause the level of service 
on large segments of those public highways to fall below acceptable levels as defined by the 
responsible government agency. 


@ Measurable increases in accident rates on the local public highway network above the average 
accident rate for similar roadways which would increase the risk to highway users. 


4.13.3 Direct and indirect impacts 
4.13.3.1 Proposed Action 


The Proposed Action would generate increases in traffic volumes on highways providing access to 

the project area and on county and operator-maintained roads within the project area. These 

increases would result from the movement of project-related workers, equipment and materials to 

and from the project area to perform drilling, field development, well service, field operations and 
, tivities. 


in order to perform the well field development activities associated with the Proposed Action, new 
access roads would be required. It is estimated that an average of 1/3 mile of access road would 
be developed for each well associated with the Proposed Action. This would result in development 
of approximately 16.7 miles of new access roads. 


Table 2-1 in Chapter 2 shows the estimated average number of trips associated with various well 
field activities. Table 4-11 displays the estimated traffic increases related to the Proposed Action 
on highways providing access to the project area. The traffic increases in Table 4-10 are based on 
the assumption that 90 percent of the trips identified in Table 2-1 will be allocated to |-80 and 100% 
to both WYO 789 and Carbon County Road 700. 


it is unlikely that the relatively small increase in traffic volumes on highways within the project area 
would result in a measurable increase in accident rates. The 1995 accident rates for the highways 
providing access to the project area are listed in Table 3-31. The small percentage increases in 
traffic are not expected to have a noticeable effect on the number of traffic accidents The highways 
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idertified in Table 4-11 and 3-31 already expenence substantial Grilling and field service traffic. This 
traffic has not caused the accident rates for these highways to be higher than other simular rural 


highways in the State (Table 3-31). 


Table 4-11. Current Traffic information and Estimated Average Daily Trips (ADT) impacts - 

















Proposed Action 

1995 ADT j Estimated 
Highway Segment All Vehicles increase in 
(mileposts) Weighted Average ADT / % increase 
interstate 80 
Rawiins to Creston ject. 9,298 8/01% 
(mp 187.20 - 211.03) 
Wyoming Hwy. 789 
1-80 to Poison Buttes 779 9/12% 
(mp 0 - 49.52) 
Carbon County 700 
Poison Buttes Road Wa S9/na 

















Source Wyoming Department of Transportation(3). PIC 


County Road 700 and the operator-maintained roads in the project area currently service primarily 
well field development and operations-related traffic Proposed Action-related activities would 
generate additional trips on internal roads. The small additional volume of traffic is not anticipated 
to negatively affect levels of service or accident rates on internal roads. However, the need for road 
maintenance would increase on the most travelled roads within the project area. Proposed Action- 
related tax revenues would be available to off-set additional maintenance costs for the Carbon 


County road and bridge department. 


Given the small traffic increases associated with the Proposed Action and the excess capacity of the 
highways providing »-cess to the pryect area, decreases in levels of service are not anticipated, nor 
are increases in &~ ates. As a result, the transportation impacts of the Proposed Action would 
be below the sig:. .°* © thresholds established for this analysis. 


it is very likely that most of the estimated increases in ADT shown in Table 4-11 would not represent 
incremental increases in traffic due to the fact that dniling ng traffic associated with the Proposed 
Action will replace drilling nig traffic included in the 1995 base traffic counts. In 1995, the proponent 
Grilled five wells in the project area (Bames 1996) The level of traffic associated with the Proposed 
Action should be very similar to 1995 traffic levels in the project area 


4.13.3.2 Alternative A 
Implementation of the minimum development alternative would result in transportation impacts of 


approximately eighty percent of those described for the proposed action. Assuming that about 4 
wells would be drilled per year, drilling-related traffic levels associated with this development 
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alternative would decline from 1995 levels. Development under this alternative would result in 
construction of approximately 13.2 miles of additional access roads. Also, about eighty percent of 
the pipelines planned for the Proposed Action would be developed. 


4.13.3.3 Alternative B 


implementation of the maximum development alternative would result in transportation impacts 
greater than those described for the Proposed Action. The analysis of transportation impacts 
associated with this alternative is based on the assumption that an average of 9 wells would be 
drilled per year for ten years. Under this Altemative, traffic levels would increase Compared to recent 
development activity. Table 4-12 displays the estimated traffic increases related to this alternative 
on highways providing access to the project area. 


Table 4-12. Current Traffic information and Estimated ADT Impacts - Alternative B 

















1995 ADT Estimated 
Highway Segment All Vehicles Increase in 
(mileposts) Weighted Average ADT / % increase 
interstate 80 
Rawiins to Creston jct. 9,298 14/0.15% 
(mp 187.20 - 211.03) 
Wyoming Hwy. 789 
1-80 to Poison Buttes 779 15 /1.9% 
(mp 0 - 49.52) 
Carbon County 700 
Poison Buttes Road Wa 15/na 

















Source Wyoming Department of Transportation(3), PIC 


Given the small traffic increases associated with this alternative and the excess capacity of the 
highways providing access to the project area, decreases in levels of service are not anticipated, nor 
are increases in accident rates. As a result, the transportation impacts of this alternative would be 
below the significance thresholds established for this analysis. 


4.13.3.4 Alternative C - No Action 

The No Action alternative would result in transportation conditions similar to those described in 
Chapter 3 (Section 3.13). It is likely that traffic levels on the identified highways would decline under 
this alternative because well drilling traffic would decrease. 

4.13.4 impacts Summary 

The increases in traffic associated with the Proposed Action and Alternatives A and B would create 


direct impacts when compared to the No Action Alternative. These impacts would occur steadily 
over the ten-year drilling program. Due to the condition and the excess capacity of the impacted 
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highways, these impacts are not considered significant 
4.13.5 Cumulative impacts 


Other major industrial development is anticipated to occur near the project area. The Greater 
Wamsutter Area Ii (GWA II) Project, located north of the South Baggs project area, involves the 
drilling of as many as 750 natural gas wells at 300 drill site locations over an unspecified time penod. 
Primary access to the GWA Ii project area is provided by I-80, WYO 789 anc Sweetwater County 
Road 4-23 (USDI-BLM 1995). 


The Creston/Biue Gap Natural Gas Project is planned to coincide with development of the Proposed 
Action. The project, located 6 to 36 miles north of the South Baggs project area, involves the drilling 
of approximately 275 natural gas wells. Highway access to the Creston/ Biue Gap Project Area is 
provided by !-80 and WYO 789 (USDI-BLM 1994). 


Two other projects are on-going in the vicinity of the Proposed Action. The Mulligan Draw and 
Dripping Rock projects have been in various stages of development for a number of years. The 
Dripping Rock Project is located partially in Carbon County and primarily in Sweetwater County, to 
the west and northwest of the South Baggs project area. The Mulligan Draw Project is located in 
Sweetwater County to the northwest of the Dripping Rock Project Area. Little additional development 
activity is expected on these projects during the next several years (Neese 1996). Drilling activity 
could increase if the price of natural gas nsws substantially. 


Amoco and a number of other operators have proposed the Continental Divide/Wamsutter Ii Project 
which is located in Carbon and Sweetwater Counties. The most likely development scenano 
includes development of up to 3,000 wells over 20 years (Miller 1996). Primary access to the project 
area would be provided by |-80 and various county roads. 


The areas near thé South Baggs-project area are anticipated to experience substantial petroleum 
exploration and development activity over the next several years. Since the highways providing 
access to the analysis also provide access to other fields in the area, it is likely that the oil and gas 
drilling projects mentioned above and other projects would generate cumuiative transportation 
impacts for |-80 and WYO 789. Given the levels of development in the area that were on-going in 
1994-95 and the substantial excess capacity on I-80 and WYO 783, it is unlikely that cumulative 
impacts of the known activities would result in impacts that would exceed the significance criteria 
established for this analysis. in addition, the contribution of the Proposed Action to any cumulative 
impacts would be extremely small. 


4.13.6 Mitigation Summary 


Existing roads should be used as collectors and local roads whenever possible to minimize the 
amount of surface disturbance within the area. Standards for road design should be consistent with 
BLM Road Standards Manual Section 9113. 


Permits are required from Carbon County for any road access to or across a county road or for any 
pipeline crossing of a county road. These permits should be acquired prior to construction of 
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additional roads. All roads on public lands which are not required for operation and maintenance of 
field production should be permanently blocked, re-contoured znd reseeded. Roads on private lands 
should be treated similarly depending on the desires of the lar.d owner. 


The operator of the field will be responsible for preventive and corrective maintenance of roads in 
the project area throughout the duration of the project. This may include blading, cleaning ditches 
and drainage facilities, dust abatement, noxious weed control, or other requirements as directed by 
the BLM or the Carbon County Road and Bridge Department. 


4.13.7 Residual Impacts 


Minor increases in traffic associated with production, well and pipeline service and reclamation 
activities would continue throughout the life of the project 


4.14 HEALTH AND SAFETY 
4.14.1 Introduction 


Potential risks associated with the proposed action include the normal risks associated with traffic, 
heavy construction and drilling operations. As described in the Air Quality section, H,S is not present 
within the South Baggs project area, and therefore, is not a safety concern for this area. 


4.14.2 Impact Significance Criteria 


No specific health and safety standards were identified in the Great Divide Resource Area RMP. The 
following criteria were used to determine the degree of impacts relative to health and safety aspects 
of the natural gas production proposal: 


e Increased risk to the public caused by project implementation. 
4.14.3 Direct and Indirect Impacts 
4.14.3.1 Proposed Action 


During 1992, the oil and gas industry in Wyoming experienced an overall incidence rate of 8.3 
injunes and illnesses per 100 workers (U.S. Department of Labor, Bureau of Labor Statistics, Apmi 
1994). During 1992, a total of 12,100 workdays were lost in the oil and gas extraction industry. Of 
this total, 2,600 days were lost in the area of crude petroleum and natural gas production, with the 
remaining 9,500 lost workdays occurring in the oil and gas field services area. Injury and illness lost 
workdays occurning in the oil and gas extraction industry were almost twice the rate of similar fields 
in the mining industry. These potential nsks associated with the oil and gas extraction industry would 
be limited to employees and subcontractors and would not affect the public. 


Short-term health and safety impacts could occur during the maintenance and construction of the 
road system, with possibly some effect on the existing public traffic. The increase in traffic volume 
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would have a tendency to increase accidents during construction and drilling operations. With 
completion of the initial phases of the drilling and production operations, there would be minimal 
long-term health and safety impacts other than those associated with service vehicles providing 
support and maintenance operations. 


4.14.3.2 Alternative A 

Impacts from road, drill site, and pipeline construction; drilling operations; production operations; and 
project traffic would be similar to those described under the Proposed Action, with the exception of 
fewer hazards imposed by a smaller drilling and production operation. 

4.14.3.3 Alternative B 

Impacts from road, drill site, and pipeline construction; drilling operations; production operations; and 
project traffic would be similar to those described under the Alternative A with the exception of 
greater hazards imposed by larger drilling and production operations. 

4.14.3.4 Alternative C - No Action 

Under the No Action Altemative, health and safety issues within the South Baggs project area would 


remain essentially as described in the Affected Environment (Chapter 3) although additional well 
development would occur as APDs were approved by the BLM on a case-by-case basis. 


4.14.4 impacts Summary 

Hazards associated with the drilling program, including construction and operation, are those 
normally associated with heavy construction and industrial work. There would be a minor increased 
risk to the public caused by project implementation resulting from additional drilling and production 
related traffic in the South Baggs area. None of these impacts occur at significant levels. 

4.14.5 Cumulative impacts 


Because the probability of risk to public health and safety resulting from implementation of the 
Proposed Action and Alternatives A, B, and C would be low, no cumulative impacts are expected. 


4.14.6 Mitigation Summary 


As no potentially significant impacts would occur, there is no need for additional mitigation measures 
beyond measures presented in Chapter 2. 


4.14.7 Residual Impacts 


No residual impacts to public health and safety are expected to result with implementation of either 
the Proposed Action or Alternatives A, B, or C. 
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4.15 NOISE 
4.15.1 Introduction 


Implementation of the South Baggs Area Natural Gas Development Project has the potential to 
create noise-generated impacts that emanate from machinery utilized during the construction of the 
dnil sites, pipelines, access roads, and ancillary facilities, and noise generated by the operation of 
heavy trucks and related equipment. 


4.15.2 impact Significance Criteria 
The following criteria was used to assess the significance of noise impacts related to this project: 


e Long-term activities that would exceed federal 55 dBA maximum standards for noise at either 
residences or other sensitive locations, such as raptor nests, grouse leks, or wildlife crucial 


ranges. 
4.15.3 Direct and Inairect impacts 
4.15.3.1 Proposed Action, Alternative A, Alternative B 


Noise associated with construction and natural gas production operations can create a disturbance 
that affects human safety (at extreme levels) or comfort as weil as modifies animal behavior. 
Determining activities that exceed the maximum standards is not a simple issue since perception 
of sound varies with intensity and pitch of the source, air density, humidity, wind direction, 
screening/focusing by topography or vegetation, and distance to the observer. Noise levels in 
excess of the 55 dBA maximum standards can occur at construction and production operations. 
Under typical conditions, excess levels decline below the level of significance (55 dBA) at 3,500 feet 
from the source (BLM 1991). Construction-related impacts would be short-term, lasting as long as 
construction activities were ongoing at well sites, access roads, pipelines, and other ancillary 
facilities such as compressor sites. Noise would be created over a longer term at the individual well 
sites as a resulting of drilling activities. 


4.15.3.2 Alternative C - No Action 


Implementation of the No Action Alternative would not add to existing noise levels within the South 
Baggs project area 


4.15.4 impacts Summary 


Given the low human population densities in the South Baggs project area, construction and 
development operations under the Proposed Action and Alternatives A and B would be sufficiently 
distant from residences that none would likely be affected by construction or development 
operations. Overall noise produced by construction and support services equipment during peak 
activity penods would be moderate because of its dispersed and short-term nature 
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4.15.5 Cumulative impacts 


Continuous noise would result from ongoing construction, drilling, and gas production operations 
during the life of the project. Increased traffic on existing transportation system roads within the 
project area would occur, thus adding to existing traffic noise. However, given the current and 
anticipated low and dispersed traffic volumes, and dispersed nature of gas production operations 
within the South Baggs project area, these projected increases in project related noise would not be 
significant. 


4.15.6 Mitigation Summary 
Measures to mitigate noise impacts would include the following: 


e In any area of operations (drill site, compressor site, etc.) where noise levels may exceed 
federal OSHA and MSHA safe limits, Merit would provide and require the use of proper 
personnel protective equipment by employees. 


4.15.7 Residual impacts 


Implementation of mitigation measure~ as proposed should fully mitigate or reduce all noise impacts 
to levels not considered significant. 
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CHAPTER 5 


MITIGATION AND MONITORING 


5.0 INTRODUCTION 


Mitigation and monitoring measures describe how South Baggs project activities should be 
implemented to assure compliance with resource management goals and objectives provided in the 
Record of Decision (ROD) for the Great Divide Resource Area Resource Management Plan (RMP) 
(USDI-BLM 1990a); and applicable lease stipulations within the South Baggs project area. The 
mitigation and monitoring measures deemed applicable to the South Baggs project are identified in 
Chapters 2 and 4. These measures, coupled with the principles and guidelines provided in 
Appendices A and B, are believed to provide all practicable means of avoiding or minimizing 
environmental harm and unnecessary or undue degradation of the land. 


The Bureau of Land Management (BLM) is limited to requiring the identified measures to federal 
surface and mineral estate. The project-wide mitigation measures presented in Chapter 2 (Section 
2.1.4) are proposed by Merit to avoid or mitigate resource or land use impacts on federal surface 
within the South Baggs project area. These mitigation measures would be applied on privately 
owned surface if specified by the involved private surface owners. 


5.1 MITIGATION 


The mitigation measures and monitoring opportunities identified in Chapter 4, Environmental 
Consequences, have been developed in response to impacts identified through analysis of the 
proposed action and alternatives. Each mitigation measure defines an action that could be taken 
to minimize impacts identified in Chapter 4 on federal and privately owned lands within the South 
Baggs project area. They describe construction, drilling, operation and maintenance, and reclamation 
measures that could be implemented to assure reduction or elimination of adverse impacts identified 
during the interdisciplinary analysis. The listed mitigation measures provided in Chapter 2 and 
Chapter 4 could be added to, modified, or selectively withheld by the Authorized Officer (AO), based 
on site-specific information gathered during the on-site review of an application for permit to drill 
(APD) or right-of-way (ROW). 


Following public input, the ROD that the BLM will issue on the South Baggs Area Natural Gas Field 
Development Environmental impact Statement (EIS) will specify the mitigation measures that will 
be required on federal lands to reduce or eliminate adverse impacts. There are no State of Wyoming 
lands associated with the South Baggs project area, and consequently, no coordination will be 
required with the Wyoming Oil and Gas Conservation Commission (WOGCC), for administration of 
drilling on State lands. 


Approval of individual project components (i.e., wells, roads, pipelines, and ancillary facilities) for the 
South Baggs project area would be contingent upon a site-specific cultural resource file search and 
Class Ill cultural clearance, paleontological clearance, special status species surveys, site-specific 
environmental assessment (EA), and decision records for each well, road, pipeline, or other facility 
unless otherwise provided by the AO. 


The AO, in consultation with other agency personnel (e.g., the Wyoming Game and Fish Department 
[WGFD)], the U.S. Fish and Wildlife Service [FWS], would approve the initiation of well location 
construction, drilling, completion, and production facility installation on a case-by-case basis when 
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sensitive resource constraints (e.g., wildlife, special status species, etc.) are involved. This action 
would aliow project activities to proceed in areas and/or during periods of restriction if deemed 
appropriate by the AO (e.g., during mild winters, at abandoned raptor nest sites, etc.). Exceptions 
would be granted only in cases where adherence to lease and/or unit area stipulations are not 
necessary. Merit would be encouraged to submit APDs and ROW applications for development 
activities on crucial winter ranges such that there is sufficient time to complete all activities prior to 
critical winter periods. 


5.2 MONITORING 


Monitoring is a requirement provided for in the Code of Federal Regulations (40 CFR 1501.2(c) and 
1503.3). This regulation, in its requirements for the Record of Decision, states that"... [a] monitoring 
and enforcement program shall be adopted and summarized where applicable for any mitigation" 
(1505.2[c]). Specific monitoring that would be needed has been identified following the 
environmental impact analysis and is listed in Chapter 2 (Section 2.2.4) and Chapter 4, Mitigation 
Summary for each resource discipline. A summary of monitoring expectations for each resource 
discipline that requires monitoring is provided as follows. 


5.2.1 Geology/Minerais/Paleontology 


In addition to the predisturbance survey conducted as deemed appropriate by the BLM, specific and 
unavoidable high-value sites would be monitored as necessary by a qualified paleontologist during 
construction. If significant paleontological materials are found during construction, construction 
activities that could adversely affect the find would cease or be redirected, and the AO would be 
notified immediately by Merit or the subcontractor(s) to ensure proper handling of the discovery by 
@ qualified paleontologist. 


5.2.2 Air Quality 


The BLM could continue to cooperate with existing visibility and atmospheric deposition impact 
monitoring programs. The need for, and the design of, additional monitoring could include the 
involvement of the Interagency Committees on Air Quality (including the Southwest Wyoming 
Technical Air Forum and the EPA Region Vill Federal Leadership Forum). Based upon the 
Committees’ recommendations, operators could be required to cooperate in the implementation of 
a coordinated air quality monitoring program. Oil and gas lease terms (Section 6) require the lessee, 
within the lease nghts granted, to take measures deemed necessary by the lessor for the conduct 
of operations in a manner that minimizes adverse impacts to air quality, as well as other resources. 


The BLM, in cooperation with WDEQ-AQD, could continue to track total NO, emissions. Tracking 
total NO, emissions requires close coordination between federal land management and state 
environmental regulatory agencies regarding receipt of applications for NO, emitting sources and 
maintenance of a NO, emissions inventory. The BLM and WDEQ-AQD have previously agreed to 
cooperate in the monitoring and tracking of NO, emission levels within the Rock Springs District 
(including the Moxa Arch, Fontenelle and Jonah Ii projects), and to share data with each other (and 
other interested parties) when requested, as defined in an existing written agreement between the 
BLM’s Rock Springs Field Office Manager and the WDEQ-AQD Director. 
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5.2.3 Soils 


Merit would conduct regularly scheduled monitoring of erosion control structures within the project 
area to ensure maintenance of the operating integrity of these structures. Monitoring procedures and 
schedules would be specified in the APD or ROW grant. Appropriate remedial action would be taken 


by Merit to correct non-functioning structures. 


Successful revegetation is defined as short-term attainment of native plant cover comparable to 50 
percent of predisturbance cover within three years. The operaior would be released from continued 
revegetation monitoring requirements when a site reaches 80 percent of predisturbance cover 


Merit would be responsible for monitoring reclamation success and site stability using reclamation 
guidelines presented in Appendix B. 


5.2.4 Water Resources 


Merit and the BLM would conduct regularly scheduled visual monitoring reconnaissance of surface 
waters to detect changes in water quality resulting from sedimentation. Periodic water samples 
would be collected, analyzed, and evaluated at a qualified laboratory to ensure that produced water 
and water disposal methods, as well as any on site discharge, are in compliance wiih federal and 
State water quality standards. In addition, if waters are discharged to the surface, the quantity would 
be regularly monitored to ensure that releases do not exceed the abilities of existing drainage 
systems to convey discharge flows. Special care would be taken to reduce runoff from roads and 
well pads located close to the Little Snake River. Appropriate remedial actions would be immediately 
taken to correct any out-of-compliance conditions. 


5.2.5 Vegetation and Wetlands 


Merit and the BLM would monitor activities adjacent to wetlands and other waters of the U.S. to 
ensure that no unauthorized discharge of fill and/or excavation would disturb these areas. In 
cooperation with the BLM, the Operators would be responsible for monitoring revegetation success 
and noxious weed invasion and establishment using criteria specified in Appendix B and in Section 
4.3.2, Soils. The reclamation program shall include written documentation to be furnished to the BLM 
regarding the effectiveness and success of reclamation mitigation. 


5.2.6 Wildlife 


Merit, the BLM, and the WGFD would identify additional opportunities to mitigate for habitat loss. 
Merit, in cooperation with the BLM and WGFD, would monitor raptor nesting and sage grouse lek 
use both on and adjacent to the South Baggs development to ensure that these sensitive resources 
are protected throughout the life of the project. In addition, breeding bird surveys may be required 
periodically by the BLM. Merit and the BLM would also monitor project activity in big game crucial 
winter ranges during critical periods to ensure that no unauthorized use occurs and that authorized 
activities in these areas are conducted in the most efficient manner possible to limit potential 
adverse impacts. 


Any big game, raptor, and game bird mortalities noted in the project area by Merit must be reported 
to the BLM, FWS, and/or the WGFD as soon as practical. 
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5.2.7 Special Status Species 


if found at or poximal to a proposed project locaticn (e.g., well site, pipeline or road ROW, or 
ancillary facility site) during site-specific surveys, flagged population boundaries of special status 
plants would be monitored by a BLM-approved botanist during earth-disturbing activities. Monitoring 
would ensure that provisions outlined by the BLM and FWS for protection of the speciai status plant 
species are adhered to throughout the construction of the facility. Periodic site-visits should occur 
by the BLM or an approved botanist during operation of the facility to ensure that no unforeseen 


Any mortality of special status wildlife species in the South Baggs project area noted by Merit must 
be reported to the BLM and FWS as soon as practical. 


Water consumption monitoring would occur per the "Windy Gap Process.” 
5.2.8 Cultural Resources 


in addition to Class Ill inventories, construction activities may also be occasionally field-checked by 
the BLM or by a qualified, BLM-permitted archeologist. Field checking may include construction 
monitors or open trench inspections on pipelines. These measures are stipulated when there is 
reason to believe that there is a high potential for buried cultural resources that were not identified 
during the Class Ili surface inventory. If historic or prehistoric materials are discovered during 
construction, all activities at the site will cease immediately and the BLM Authorized Officer (AO) 
would be notified by Ment or the subcontractor(s) to ensure proper handling of the discovery by a 
qualified archeologist. 


5.2.9 Transportation 


Merit and the BLM would provide qualified representa'ives on the ground during construction to 
validate construction commensurate with the approvec design. Road signs in the South Baggs 
project area would be maintained and monitored by Merit, who would conduct all maintenance and 
monitoring operations in a manner that would ensure that signs are in proper repair and placed in 
appropriate locations. 


5.2.10 Health and Safety 


Hazardous materials used, produced, transported, stored, and disposed of as a component of this 
project would be done in accordance with all federal and state rules and regulations. Any hazardous 
maternal spills would be handled as specified in SPCC plans and in Appendix C. Merit would be 
responsible for reporting spills and implementing applicable procedures, monitoring, and reporting 
requirements. 
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6.0 CONSULTATION AND COORDINATION 


An environmental impact statement (EIS) must be prepared when a federal government agency 
considers approving an action within its jurisdiction that may impact the human environment. An EIS 
aids federal officials in making decisions by presenting information on the physical, biological, and 
social environment of a proposed project and its alternatives. The first step in preparing an EIS is 
to determine the scope of the project, the range of action alternatives, and the impacts to be 
included in the document. 


The Council on Environmental Quality (CEQ) regulations (40 CFR, Parts 1500-1508) require an early 
scoping process to determine the issues related to the proposed action and alternatives that the EiS 
should address. The purpose of the scoping process is to identify important issues, concems, and 
potential impacts that require analysis in the EIS and to eliminate insignificant issues and aiternatives 
from detailed analysis. 


The South Baggs Area Natural Gas Development project EIS was prepared by a third party 
contractor working under the direction of and in cooperation with the lead agency for the project, 
which is the Bureau of Land Management (BLM) Great Divide Resource Area (GDRA), and Rawiins 
District Office, Rawlins, Wyoming. 


6.1 PUBLIC PARTICIPATION 


A Scoping Notice was prepared and submitted to the public by the BLM on February 1, 1996, 
requesting input into the proposed South Baggs Area Natural Gas Development project. Scoping 
documents were sent out to the public listed on the BLM mailing list, as well as organizations, 
groups, and individuals requesting a copy of the scoping document. 


There were 29 written responses received during the scoping period in response to this project. 

These written responses consisted of 13 letters in favor of the drilling proposal and 16 letters that 

did not state a position in regard to the project but provided suggested mitigation if the project were 

implemented. There were no letters that specifically stated the project should not be implemented. 

ee ee period are summarized in 
1. 


During preparation of the EIS, the BLM and the consultant interdisciplinary team (IDT) have 
communicated with, and received or solicited input from various federal, Sivte, county, and local 
summarized in the following sections. 


to comment dunng the scoping penod. 
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6.1.1 Government Offices 


Bureau of Land Management, Wyoming State Office 
Bureau of Land Management, Green River Resource Area 
Carbon County Commissioners 


Wyoming Game and Fish Department (Cheyenne. etc.) 
w i Geological 
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Wyoming Public Lands Council 
Wyoming Wildlife Federation 





Northwest Colorado Daily Press (Craig, Colorado) 
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6.2 LIST OF PREPARERS 


The foliowing tables identify the core BLM IDT (Table 6-1) and the consultant IDT (Table 6-2) that 
were principally involved with preparing this EIS. 


Table 6-1. List of BLM interdisciplinary Reviewers. 











Clerical and Environmental Coordination 








Archeologist 





Team Leader/Surface Protection Specialist 





Range Resources 





Petroleum Engineer 





Paleontology/Geology 





Recreation and Visual Resources 








Wildlife/Fisheries, Special Status Species 

















Beverly Derringer Realty/Lands 
Ken Henke Hazardous Materials 
John Jech Hydrologist 

















NATIONAL APPLIED RESOURCE SCIENCES CENTER 








Scott F. Archer 


Senior Air Resource Specialist (Air Quality, 
Climate) "y 









WYOMING STATE OFFICE 








Laurie Bryant 


Paleontologist 
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Table 6-2. List of Consultant Interdisciplinary Team EIS Preparers. 
























































Gary Holsan Gary Holsan Environmenta! Planning aterdisciplinary Team Leader, 
Project Manager, Health and 
Safety, Noise, Range Resources 
Oliver John Grah ECOTONE Environmental Consulting, | Soils, Water Resources, 
inc. Vegetation and Wetlands, Speciai 
Status Plants, Reclamation 
Larry Hayden-Wing Hayden-Wing Associates Wildlife/Fishenes, Special Status 
Animals and Fish 
Jay Meyer Planning information Corporation Socioeconomics and 
Borge Blankenship Transportation 
Craig Johnson ECOTONE Environmental Consulting, | Visual Resources and Recreation 
inc. 
Clifford Cole TRC Environmental Corporation Air Quality 
Jana Pastor Western Wyoming College Cultural Resources 
Gustav Winterfeid Erathem-Vanir Geological Consultants | Geology/Paleontology, Mineral 
Resources 
Technical Support Team 
John Baldwin Hayden-Wing Associates Wildlife Biologist 
Bradley Norling Hayden-Wing Associates Cartographer, Wildlife Biologist. 
Connie Hedley Hayden-Wing Associates Document Editing and Production 
Joseph s. Scirie Earth Tech, incorporated Air Quality (Cumulative Impacts) 
Robert O'Neal Earth Tech, Incorporated Air Quality (Cumulative Impacts) 
James G. Zapert TRC Environmental Corporation Air Quality (Emissions & Direct 
| impacts 
Ron Dean Gary Holsan Environmental Pianninc Range Resources — 
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abandon: To cease producing oil or gas from a well when @ becomes unprofitable. A wildcat (exploration) well 
may be abandoned after # has been proven nonproductive. Usually, some of the casing ts removed and 
salvaged, and one or more cement plugs placed in the borehole to prevent migration of fluids between 
formations 


ablation: The loss of snow cover through the combined action of sublimation, snow melt, evaporation, wind 
erosion, and soil infiltration. 


act: The National Environmenta! Policy Act, as amended (42 U.S.C. 4321, et seq.) which is also referred to as 
"NEPA" (40 CFR 1508.2). 


action alternative: Those alternatives which propose some degree of construction, development, improvement 
or rehabilitation. in this EIS, it includes all alternatives except Alternative C, the "No Action” alternative. 


active channel: A stream channel that carries surface water regularly and frequently enough to maintain the 
channel free of vegetation and to establish relatively consistent channel morphology. 


acre-foot: A volume of water that covers an area of one acre to a depth of one foot (43,560 cubic feet or 
325,851 gallons). 


acquired minerals: Mineral nghts that were patented into nonfederal ownership and were later re-acqu.ed 
by the United States. 


aerie: The nest of an eagle or other predatory bird; usually built on a crag or other high place. 


affected environment: The biological, physical, and socioeconomic environment that will or may be changed 
by actions proposed and the relationship of people to that environment. 


agatized: Formed or shaped through volcanic processes; rocks [agaies] formed in such a nanner are found 
in vugs in voicanic rocks and in cavities of some other rocks. 


Air quality classes. Classifications established under the New Source Review, Prevention of 
Significant Deterioration, section of the Clean Air Act which limit the amount of additional air pollution 
above a legally defined baseline level. Class | applies to areas where almost any change in air 
quality would be significant; Class Il applies to areas where the deterioration normally accompanying 
moderate well-controlled growth would be permitted; and Class !Ii applies to areas where indusinal 
deterioration would generally be allowed. 


allotment: An area of land where one or more permittees graze their livestock. Generally consists of public 
land but may include parcels of private or State lands. The number of livestock and season of use are 
stipulated for each allotment. An allotment may consist of several pastures or be only one pasture 


Allotment Management Plan: The document that contains the action »~rogram needed to manage the range 
resource for livestock grazing with consideration given to soil, watershed, wildlife, recreaton, tmber and other 
resources on lands within a range allotment or on a wild horse or burro territory. Allotment management plans. 
termtory plans, and where appropriate, coordinated resource management plans identify prescnptons and 
practices for the management or grazing and browsing lands for livestock and wild horses and burros 


alkaline soil: A soil with a pH of 8 5 or greater or at least 15 percent exchangeable sodium or both. Plant 
growth is typically reduced in such soils. 


alluvium: A general term for all detrital deposits resulting from the operations of modern rivers. thus including 
the sediment laid down in riverbeds, floodplains, lakes, tans at the foot of mountain slopes, and estuanes 


a —_—— 
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alternative: A combinaton of management prescnpbons apphed im specific amounts and locatons to actweve 
a desired management emphasis or expressed in goals and objectwes. One of several policies, plans, o7 
projects proposed for decision making 


alternative, No Action: An alternative that maintains established trends of manage: «nt dwecton 


animal unit month (AUM): The amount cf forage necessary for the sustenance of a 1,000-Ib dry cow in 
maintenance of gestabon or five sheep for 1 month 


annulus: The space around a pape in a wellbore, the outer wall of whch may be the wall of either the borehole 
or the Casing 


Application for Permit to Drill, Deepen or Piug Back (APD): The Department of intenor application perm 
form to authonze oil and gas drilling activites on federal land 


aquatic bed: Wetland and dc »_pwater habitats dominated by plants that pnmanly grow on o1 below the surface 
of the water. For comparison, see Emergent Vegetation. 


aquifer: A water-beanng bed or layer of permeable rock, sand, or gravel capable of yie'ding water, or the part 
of a water -drive reservoir that contains the aquifer. 


archaeological resources: All prehistonc and histonc physical evdence of past human activity which can be 
used to reconstruct lifeways and cultural history of past peoples. These resources include sites, artifacts, 
environmental data, and all other relevant information and the contexts in which they occur 

artifact: Any object made, modified, or used by humans, usually movable. Objects which are recorded as 
prehistoric or historic artifacts have sociocultu’al or scientific values and meet the general critenon of being 
more than 50 years old. 

at depth: A reference made to some depth relatively deep in the earth's surface. 


badiand: Steep or very steep, commonly non-stony barren land dissected by many intermittent drainage 
channels. Badiand is most common in semi-and and and regions where streams are entrenched in soft 
geologic material. Runoff potential ts very high, and geologic erosion is active in such areas. 

base flow: Sustained runoff composed largely of groundwater discharge. 

big game: Those species of large mammals normally managed as a sport hunting resource. 

BLM: See Bureau of Land Management. 

blowout: An uncontrolled expulsion of gas, oll, or other fluids from a drilling well A vlowout or “gusher,” occurs 
when formabon pressure exceeds the pressure applied to it by the colurnn of drilling fluud and when blowout 
preventbon equipment ts absent or fads 


borehole: A circular hole made by bonng. especially a deep hole of small diameter, such as an oi! well or a 
water well 


Bureau of Land Management (BLM): The Department of Intenor agency responsible for managing most 
Feceral Government subsurface minerals. 4 has surfa.* management responsibility for Federal lands 
designated under the Federal Land Policy and Manageme::! Act of 1976 
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calcareous: Containing calcium carbonate When appled to a rock name, @ wnphes thal as much as 50% of 
the rock ts calcium carbonate 

candidate species: Species that are presently being considered to be added to the list as ether threatened 
or endangered. Results depend on further studies. 


carrying capacity: The ability of an area of land to sustain a species [generally lwestc ck] over tre without 
permanently degrading the land resources. 


casing: Steel pipe placed in an oil or gas well to prevent the hole from collapsing 
CEQ: See Council of Environmental Quality. 
CFR: Code of Federal Regulations. 


cfs: Cubic Feet Per Second; a measure >of streuwmflow volume. One cubic foot is 7.48 galions. A flow of 1 cfs 
would produce 448 8 gallons per minute. 


channery soil: A soil that is, by volume, more than 15 percent thin, flat fragments of sandstone, shale, slate. 
limestone, or schist as much as 6 inches long. A single piece is called a fragment. 


chert: A hard, dense microcrystalline or cryptocrystalline sedimentary rock, composed chiefly of interlockirg 

crystals of quartz and possibly some amorphous silica (opal). Occurs principally in limestone and dolomite and 

may be an organic or an inorganic precipitate or replacernent product. Also synonymous with flint. 

Class(es): As they refer to wwsheds, archeology, streams/fisheries, and visual resource management. 
Airshed Classes: Atroapher. stability class is the measure of the atmosphenc turbulence, and affects the potential for pollutant 
Grspersion The stability is divided into six categones, designated */ * through “F " The greatest pollutant dispersion occurs duning 
class “A,” and the least ocours during class “F" The (able below shows the wind direction distribution (direction from which the 
wind blows) 


Wind Speed and Stability Class Distribuons. 






































Source SOCRAM, 1004 
Archeological Classes: Ciasses used to categorve levels of st cy analyses of an archeoiogca! site Classes utive roman 
numersis ie Cizss! i li 
Streanv¥ ishenes Classes 
Class 1 - surface waters in whch no further water quality Gegradation by pom! source discharges other than from dams will be 
@townd Nonpart sources of pollution shall be controtied wih appropriate bes! management practices Considerations employed 


Garg te Gesqpation of these waters inchate water Quality sesthetic soenk recreshonal ecolagical agnoultural geolagical the 
presence of sonhcant quantihes of Gevetonette water ary‘ other vatues of present and future benefit to peaple 
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Class 2) surface waters offer than Cigss | Geterrmumed to be presently supporting game fish or Nave the Mydrolage and natura! 
water Quality potenti to support game fist or include nursery areas or food sources for garne fish 


Class 3 - surface waters offer than Ciass 1 whech ave Geterrm wd to be “vesently supporting non game fish only or have the 
hydrataga: anc) natural walter Quality polenta to support nan .game fish only or include nursery areas or food sources for non-game 
fren ory 


Class 4 - surtace waters other than Class | ww h are determwuned to not Nave the Mydrotagic or natural water Quality potential to 
support fish 


Class 6 - surface waters streams incapatie of supporting frsh 
Visual Resource Management (VRM) Classes 


Veual "esauroe Management otyectives are established in RMP's in conformance with the land use allocations made m the pian 
These area specific otyectives provade the standards for planning designing and evaluating future management projects The 
VRM system terefore promdes @mmans to dertty visual valves to establish objectives through the RMP pracess for managing 
these values and to provide trnety inputs into proposed si rlace Grsturting proyects to ensure that these objectives are met 


Class | Objective - The otyective of ths class & to preserve the exsting characte: of the landscape Ths class provwes for 
naturel ecological changes. however, @ Goes not preciude very imied management activity The level of change to the 
Characteristic landscape should be very low and must not aftract afiention 


Class & Objective - The otyective of thus class 1s to retain the exsting character of the landscape The level of change to the 
charactenstc landscape should be low Management actives may be seen but should not attract the aflention of the casual 
ctserver Any changes must repeat the bas elements of form bme color and texture found in the predormwnant natura! features 
of the charactensi landscape 


Class @ Otyective - The otyective of thys class 1 to partially retam ‘he exsting character of the landscape The leve! of change 
to the Charactertsix landscape shoud be soderate Management actrties may attract attention but should not dormnate the view 
Of the casual observer Changes shouk’ repeat the basic elements found in the predosmwnant natural features of the charactenstic 


landscape 

Class IV Objective - The otyective of thvs class 1s to provide or management activites which require major modification of the 
e@osting Character: of the erxhcape The teve of change to the ~* sractensix landscape can be high These management activities 
May Gorrenate te vew and be tre mayor foous of vewer afienty un However every aflempt should be made to mwnwnuze the wenpact 
of these activities through careful location minwmal desturba we and repeating the bas elements 


closed mud system A dnili mud system that reuses or reclaims all the drilling fluid used Oil-base mud systems 
are often closed mud systerns. 


colluvium: A general term applied to loose and incoherent deposits, usually at the foot of a slope or cliff and 
brought there cmefly by gravity. Talus and cliff debris are included in such deposits 


community: An aggregate of organisms that form a distnct ecological unit. Such a unity may be defined in 
terms of plants, arwmats, or both 





completion: The actuites and methods to prepare a well for producton Includes installaton of equpment for 
producton from an od of gas well 


cooperating agency: Any Federal agency other than a lead agency which has jursdicton by law cr special 
expertise with respect to any environmental impacts involved in a proposal (or a reasonable alternative) for 
legrsiaton of other major Federal acton sign icantly affectng the quality of the human environment. The 
selection and responutyites of a cooperatng agency are described im (15016) A State or local agency o! 
similar quaiiicabons or when the effects are on a reservaton, an indian Tribe, may by agreement with the lee J 


agency becorne a cooverating agency 


Council: The Council on Environmental Quaitty established by Title Ii of the Natonal Environmental Policy Act 
of 1959 
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Council on Environmental Quality: An advisory council to ine Present established by the Nabonal 
Environmental Policy Act of 1969. it rewews Federal programs for *hew effect on the envronment, conducts 
environmental studies, and advises the Present on envronmernta! matters 


cover: The material covering the soil and providing protecton from, or resistance to, the wnpact of raindrops 
and the energy of overland flow, and expressed in percent of the area covered Composed of vegetaton, iter, 
small rock, and large rocks. These materials may be lying on or within 20 feet of the ground surface 


cover type: A term describing the general charactenstc or attribute of an area, often based on vegetative 
charactensbtcs. 


cratonic: of o; refernng to part of the earth's crust that has attained stability and has been iatie deformed for 
a long tme, restncted to continents. 


critical wildlife habitat: That porton of wildlife habitat that ss essental to the survival and perpetuaton of 
threatened and endangered species as designated by the US. Fish and Wildlife Service. 


crucial range: Any particular seasonal range or habitat compor ent that has been documented as tive 
determuning factor in a popuiaton's ability to maintain itself at a certain level over the long term. 


cubic feet per second (cfs): The rote of discharge representing a volume cf 1 cubyc foot of water passing a 
given point during 1 second. 

cultural resources: The physical remains of hurnan activity (artifacts, ruins, burial mounds, petroglyphs, etc ) 
and the conceptual content or context (as a setting for legendary, historic, or prehistonc events, such as a 
sacred area of native peoples, etc ) of an area of p’ehistoric or histonc occupation 


cumulative action: Actons, which when wewed with other proposed actons have cumulatively significant 
impacts and should the. fore be discussed in the same impact statement. (40 CFR 1508 25). 


cumulative impact: \he impact on the environment which results from the incremental impact of the acton 
when added to other past, present, and reasonably foreseeable future actions regardiess of what agency 
\t ederal or non-Feuveral) or person undertakes such other actions. Cumulative impacts can result from 
individually minor but collectively significant actions taken piace over a period of tme (40 CFR 1508 7). 


decibel: A unt c{ measurement of noise intensity. The measurements are based on the energy of the sound 
waves and units are logarithmic. Changes of 5 decibels or more are normally discernible to the human ear. 


decision document: A record of decision, decision memo, or decision nobce. 


deepen: To increase the depth of a well. Deepening is generally a workover operation t- produce from a 
deeper formaton or to control excessive gas found in the upper leve's of 4 reservou 


demographics: The statsbcal characteristics of a human populabo”. 
detrivores: Refirs to organisms which feed on fragmented particulate organic matter 
developmen, well: A well drilled in proven territory (usually within | mile of an ~asting we" 


directional drilling: The intendonal deviaton of a wellbore from vertca! to re och subsur ace « eas off to one 
side from the drilling ste 
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displacement: As applied to wildlife, forced shifts in the patterns of wildlife use, either in location or timing of 
use. 


disposal well: A well into which produced water from other wells is injected into an underground formation for 
disposal. 


dissolved solids: The total amount of dissolved material, organic and inorganic, contained in water or wastes. 


drill pad: Relatively flat work area that contains equipment and facilities used for well drilling and weli 
completion. 


drill pipe: The heavy searniess tubing used to rotate the drill bit and circulate the drilling fluid. The standard 
drill pipe section is 30 feet long (a joint). 


drill rig: The mast, draw works, and attendant surface equipment of a drilling workover unit. 


dry t.ole: Any well incapable of producing oil or gas in commercial quantities. A dry hole may produce water, 
gas or even oil, but not enough to justify production. 


dry deposition: Particulates that settle in dry form (often from dust that condenses on gases in atmosphere, 
e.g., from smokestacks); the laying-down of rock-forming material by any natural agent except water. 


ecosystem: Collectively, ali popuiations in a community, plus the associated environmental factors. 


ecotone: A transition area, for example the zone between two distinct plani communities like aspen and 
spruce/fir. 


effects: These include: a) Direct effects, which are caused by the action and occur at the same time and place; 
b) indirect effects, which are caused by the action and are later in time ur farther removed in distance, but are 
still reasonably foreseeable. Indirect effects may include growth inducing effects and other effects related to 
induced changes in the pattern of land use, population density or growth rate, ard related effects on air and 
water and other natural systems, including ecosystems. Effects and impacts as used in these regulations are 
synonymous. Effects includes ecological (such as the effects on natural resources and on the components, 
structures, and functioning of affected ecosystems), aesthetic, historic, cultura!, economic, social, or health, 
whether direct, indirect, or cumulative. 


Effects may arso include those resulting from actions which may have both benefi:iai and detrimental effects, even if on balance 
the agency believes that the effect will be beneficial (40 CFR 1508 8) 


effluent: A discharge of pollutants, partially or completeiy treated or in its natural state into the environment. 
Generally used in regard to discharges into waters. 


egress: Opposite of ingress (see ingress). Act/ability of leaving/exiting; permission granted for exit (as in 
permission to exit an area gained entrance through permit, etc.). 


emergent vegetation: Erect, rooted, herbaceous plants that project out of the water, or “emerge.” For 
comparison, see aquatic hed. 


endangered animal species: Any animal species in danger of extinction throughout ali or a signif.cant portion 
of its range. This definition exciudes species of insects that the Secretary of the Interior determines to be pests 
and whose protection under the Endangered Species Act of 1973 wou'1 present an overwhelming and 
overriding risk to man. 
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endangered plant species: Species of plants in danger of extinction throughout all or a significant portion of 
their ranges. Existence may be endangered because of the destruction, drastic change, or severe curtailment 
oi ‘iabitat, or because of over exploitation, disease, predation, or even unknown reasons. Plant taxa from very 
limited areas (e.g. the type localities only), or from restricted fragile habitats usually are considered endangered. 


endemic: Restricted to a geographic region, topographic unit, or particular soil condition. 


environmental analysis (EA): An investigation of a proposed action and alternatives to that action and their 
direct, indirect, and cumulative environmental impacts; the process which provides the necessary information 
for reaching an informed decision and the information needed for determining whether a proposed action may 
have significant environmental effects and determining the type environmental documents required. 


environmentally conservative: Assumes an environmental outcome usually greater in impacts than the real 
outcome of an action; a method used or conclusion reached where the assessed impact is of a greater 
magnitude than that expected to occur as a result of the implemented action. 


environmental impact statement (EIS): A detailed written statement as required by Sec. 102(2)(C) of the 
National Environmental Policy Act. 


ephemeral stream: A stream that flows only in direct response to precipitation in the immediate watershed or 
in response to the melting of a cover of snow and ice and which has a channel bottom that is always above the 
local water table. 


erosion: The removal, detachment, and entrainment of earth materials by weathering, dissolution, abrasion, 
and corrosion, later to be transported by moving water, wind, gravity, or glaciers. 


evaporite: One of the sediments which are deposited from aqueous solution as a result of extensive or total 
evaporation. Examples include anhydrite, rock salt, and various nitrates and borates. 


exploration well: A well drilled in an area where there is no oil or gas production. Same as a “wildcat” well (see 
wildcat well). 


federal lands: All lands and interests in lands owned by the U.S. that are subject to the mineral leasing laws, 
including mineral resources or mineral estates reserved to the U.S. in the conveyance of a surface or non- 
mineral estate. 


FEIS: Final Environmental Impact Statement (see environmental impact statement). 


floodplain: As defined by Executive Order 11988, as amended, lowland and relatively flat -:eas adjoining 
inland and coastal waters including flood prone areas of offshore islands, including at a minimum, that area 
subject to a one percent or greater chance of flooding in any given year. 


forage: Vegetation of all forms available for animal consumption. 
forb: A broad-leafed flowering herb other than grass. 


fracturing (fracing): A method of stimulating well production by increasing the permeability of the producing 

formation. Under extremely high hydraulic pressure, the fracturing fluid (water, oil, dilute hydrochloric acid, or 

other fluid) is pumped into the formation which parts or fractures it. Proppants or propping agents such as sand 

or glass beads are pumped into the formation as part of the fracturing job. The proppants become wedged in 

the open fractures, leaving channels for oil to flow into the well after the hydraulic fracture pressure is released. 

a “a is often called a “frac job.” When high concentrations of acid are used, it may be called an “acid 
c job.” 
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functional value: A term that refers to the various functions performed by wetlands and the values people 
place on those functions. Functions are the chemical, physical, and biological processes or attributes of a 
wetland without regard to their importance to society. They include groundwater recharge and discharge, 
sediment trapping, nutrient/pollutant retention and removal, shoreline anchoring and dissipation of erosive 
forces, food chain support, wildlife and fish habitat, and heritage value (including active and passive recreation, 
uniqueness, etc.). 


game species: Any species of wildlife or fish for which seasons and bag limits have been prescribed, and 
which are normally harvested by hunters, trappers, or fisherman under State or Federal Laws, codes, and 
regulations. 


gastropod: Any moliusk belonging to the class Gastropoda, characterized by a distinct head with eyes and 
tentacles and in most, by a single calcareous shell. Range: Upper Cambrian to present. 


graminoid: A piant that looks like a grass, including grasses and grass-like species such as bulrush, sedge, 
or spikerush. 


gully: A miniature valley with steep sides cut by running water and through which water ordinarily runs only after 
rainfall. 


habitat: A specific set of physical conditions that surround a single species, a group of species, or a large 
community. In wildlife management, the major components of habitat are considered to be food, water, cover, 
and living space. 


habitat type: An aggregation of all land areas potentially capable of producing similar plant communities of 
climax. 


hafted: To fit or equip with a hilt or handle. 
halophyte: A plant adapted for growing in salty soil. 


hardness: A means of describing the degree to which the calaum and magnesium dissolved in water combine 
with soap to form an insoluble curd. Water with 0-60 mg/L CaCO, is soft water, 61-120 mg/L is moderately 
hard, 121-180 mg/L. is hard, and more than 180 mg/L is very hard water. 


historic resources: All evidences of human activity that date from historic (recorded history) periods. 


human environment: The factors that include, but are not limited to biological, physical, social, economic, 
cultural and aesthetic factors that interrelate to form the environment. 


hydric soils: A soil that is saturated, flooded, or ponded with water long enough during the growing season 
(i.e., soil temperature of 41°F at 20 inches depth) to develop anaerobic soil conditions (i.e., reduced oxygen 
levels). These soils develop characteristics that are indicative of the wet and anaerobic conditions. Such 
characteristics may include an undecomposed organic surface layer (histic epipedon), surface horizons with 
iow chromas (i.e., very dark brown to black), organic staining and streaking, grey-colored layers of horizons, 
iron concretions, and/or light grey- or rust-colored mottles or specks of highly contrasting color. These 
characteristics must generally occur within 50 percent of the root zone. 


hydrophytic plants: Those species which either require or tolerate wet or saturated soils and are therefore 
indicative of these conditions. Vegetation is a good indicator of the physical conditions on a given site. Such 
conditions include soil moisture. 
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hydrostratigraphy: The relationship of subsurface geologic units to the occurrence of aquifers and 
groundwater. 


impact: The results of an action on the environment; the impact may be primary (direct) or secondary (indirect); 
the term impact is synonymous with effect according to 40 CFR 1508.8. 


indicator species: A species of animal or plant whose presence is a fairly certain indication of a particular set 
of environmental conditions. Indicator species serve to show the effects of development actions on the 
environment. 


indicator wildlife species: Indicator wildlife species are defined in two general categories: (1) those that are 
hunted and utilize diverse habitat conditions, and (2) those that utilize restricted habitat niches, are resident 
species, have wide distributions over an area and/or are easily monitored. 


infill: The process of drilling and completing more production wells in a specific area. 


ingress: Right or ability to go in; permission granted for entrance or admittance (as in admittance by permit, 
to an area). 


injection well: A well used to inject fluids into an underground formation to increase reservoir pressure. 
insectivore: Any insect-eating plant or animal. 


interbedded: Said of beds lying between or altemating with others of different character, especially said of rock 
material laid down in sequence between other beds, such as a contemporaneous lava flow “interbedded” with 
sediments. 


interdisciplinary team IDT): A group selected to work within the NEPA process in scoping, analysis, and 
document preparation. The purpose of the team is to integrate its collective knowledge of the physical, 
biological, economic, and social sciences and the environmental design arts into the environmental analysis 
process. Interaction among team members often provides insight that otherwise would not be apparent. 


intermittent stream: A stream or reach of a stream that drains a watershed of at least one square mile; or a 
stream or reach of a stream that is below the local water table for at least some part of the year, and obtains 
its flow from both surface runoff and groundwater discharge. 


interstitial: Said of a mineral deposit in which the mineral fills the pores of the host rock. 


intertonguing: The disappearance of sedimentary bodies in laterally adjacent masses owing to splitting into 
may thin tongues each of which reaches an independent pinch-out termination; the intergradation of markedly 
different rocks through a vertical succession of thin interlocking or overlapping wedge-shaped layers. 


irreversible: A term that describes the loss of future options. Applies primarily to the effects of use of 
nonrenewable resources, such as minerals or cultural resources, or to those factors, such as soil productivity 
that are renewable only over long periods of time. 


irretrievable: A term that applies to the loss of production, harvest, or use of natural resources. For example, 
some or all of the imber production from an area is lost irretrievably while an area is serving as a winter sports 
site. The production lost is irretrievable, but the action is not irreversible. If the use changes, it is possible to 
resume timber production. 


jurisdictional wetlands: “Those wetlands which are within the extent of COE regulatory overview” (33 CFR 
328.1 and (2). For an area to be identified as a jurisdictional wetland, the area must exhibit positive indicators 
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of wetland hydrology, hydrophytic vegetation, and hydric soils. Those areas that do not meet the three 
parameters are uplands or non-jurisdictional wetlands. The Corps of Engineers Wetlands Delineation Manual 
(Environmental Laboratory 1987) describes technical criteria for determining hydrophyltic vegetation, hydric 
soils, and wetland hydrology, and therefore the occurrence of jurisdictional wetlands. 


lag: (1) lag gravel (2) The time between the formation of potential sediment by weathering and its removal and 
deposition (3) The delay between the arrival of a seismic signal at a detector and the response. 


lag gravel: A residual accumulation of coarse rock fragments on a surface after the finer material has been 
blown away by winds. 


lead agency: The agency or agencies preparing or having taken primary responsibility for preparing the 
environmental impact statement (40 CFR 1508.16). 


loam: A rich, permeable soil composed of a mixture of clay, silt, sand and organic matter. 


lease: 1. A legal document that conveys to an operator the nght to drill for oil and gas. 2. The tract of land 
on which a lease has been obtained, where producing wells and production equipment are located. 


lek: (1) An assembly area for communal courtship display (2) A communal prenuptial display, specifically those 
displays involving ritualized contest between competitors, often for the use of symbolic sites. 


marginal properties: Fee and/or federal lease holdings with natural gas/oil reserves that are approaching 
depletion to the extent that any profit from continued production is doubtful. An oil/gas holding becomes a 
marginal property when the cost to drill, complete, and equip the well exceeds the ability to recover these costs 
during its lifetime. 


mineral rights: Reserved mineral rights are the retention of ownership of all or part of the mineral rights by a 
person or party conveying land to the United States. Conditions for exercising these rights have been defined 
in the Secretary's "Rules and Regulations to Govern Exercising of Mineral Rights Reserved in Conveyances 
to the United States” attached to and made a part of deeds reserving mineral nghts. 


mitigate: To lessen the severity. 


mitigation: Avoiding the impact altogether by not taking a certain action or parts of an action; minimizing 
impacts by limiting the degree of magnitude of the action and its implementation; rectifying the impact by 
repairing, rehabilitating, or restoring the affected environment; reducing or eliminating the impact over time by 
preservation and maintenance operations during the lite of the action; and/or compensating for the impact by 
replacing or providing substitute resources or environments. 


mud system: A system used to manage suspended mud in the well-drilling process (see also closed mud 
system). 


National Environmental Policy Act (NEPA): The federal law established in 1969, which went into effect on 
January 1, 1970, that (1) established a national policy for the environment, (2) requires federal agencies to 
become aware of the environmental ramifications of their proposed actions, (3) requires full disclosure to the 
public of proposed federal actions and a mechanism for pubic input into the federal decision-making process, 
and (4) requires federal agencies to prepare an environmental impact statement for every major action that 
would significantly affect the quality of the human environment. 


National Register of Historic Places: A list of districts, sites, buildings, structures, and objects significant in 
Ainerican history, architecture, archaeology, and culture. 
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new field discovery: A well, usually a wildcat well, that discovers a previously unknown oil and gas field. 


No Action alternative: The management direction, activities, outputs, and effects that are likely to exist in the 
future if tive current plan would continue unchanged. 


nongarmme species: Wildlife which is not hunted for recreationa! purposes. 


nonpoint source pollution: Sources from which the pollutants discharges are: (1) induced by natural 
processes, inciuding precipitation, seepage, percolation, and runoff; (2) not traceable to any discrete or 
identifiable facility and (3) better controlled through the utilization of Best Management Practices, including 
process and planning techniques. This includes natural pollution sources not directly or indirectly caused by 
man. 


Notice of Staking: Prior to filing a complete Application for Permit to Drill (APD) an Operator may wish to file 
a Notice of Staking (NOS). Under this procedure, the site is surveyed and staked, and the onsite inspectic n is 


used to provide information to the Operator prior to the Operator committing time and money in preparing an 
APD which might not reflect agency concerns. 


noxious weeds: Officially designated undesirable or invading weedy species generally introduced into an area 
due to human activity. 


off-road vehicle (ORV)/off-highway vehicle (OHU): A vehicle (including four-wheel drive, trail bikes, and 
snowmobiles but exciuding helicopters, fixed-wing aircraft, and boats) capable of traveling off-road over land, 
water, ice, snow, sand, marshes, and other terrain. 


ostracod: Any aquatic crustacean belonging to the subclass Ostracoda, characterized by a bivalve, generally 
calcified carapace with a hinge along the dorsal margin. 


pan: A shallow depression, especially containing a lake or pond. 
particulates: Small particles in the air and generally considered pollutants. 


perennial stream: A stream or part of 2 stream that flows continuously during all of the calendar year as a 
result of groundwater discharge or surface runoff. 


permeability: Extent that a substance is open to passage or penetration, especially by fluids. 


permittee (grazing): A person who has livestock grazing privileges on an aliotment or allotments within the 
resource area. 


personal income: Includes both monetary and non-monetary forms of income such as medical insurance, 
private retirement programs and other “fringe” benefits. Usually estimated from administrative records of 
business and government sources. 

play: An area of anticipated or known oil and gas reserves. 

playa: The shallow central basin of a desert plain, in which water gathers after a rain and is evaporated. 
population employment ratio: The total population of an area divided by the total number of jobs in that area. 
porcelianite: A dense siliceous rock having the texture, dull luster, and general appearance of unglazed 


porcelain; it is less hard, dense, and vitreous than chert. The term has been used for an impure chert; for a 
baked clay or shale found in the roof or floor of a burned-out coal seam, and for a fine-grained acidic tuff 
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compacted by secondary silica 


precipitation: As used in hydrology, precipitation is the discharge of water, in liquid or solid state, out of the 
atmosphere, generally upon a land or water surface. 


preferred alternative: The alternative identified in the EIS as the action favored by the agency. 


prehistoric site: Archaeologic sites associated with Amencan Indians and usually occurring before contact with 
Europeans. 


prevention of significant deterioration (PSD): A regulatory program under the Clean Air Act (P.L. 84- 
159, as amended) to limit air quality degradation in areas currently achieving the National Ambient 
Air Quality Standards. The PSD program established air quality classes in which differing amounts 
of additional air pollution above background (or baseline) conditions would be considered significant. 
Almost any additional air pollution would be considered significant in PSD Class | areas (existing 
large National Parks and Wildemess Areas). PSD Class Il areas allow that deterioration associated 
with moderate, well-controlled growth (most of the country, outside of nonattainment areas). 


proposed species: Any species of fish, wildlife, or plant that is proposed to be listed in the Federal Register. 


proppants: Proppants or propping agents are substances such as sand or glass beads that are pumped into 
the formation as part of the fracturing job. The proppants become wedged in the open fractures, leaving 
channels for oil to flow into the well after the hydraulic fracture pressure is released. This process is often called 
a “frac job.” When high concentrations of acid are used, it may be called an “acid frac job” (see also 
fracturing/fracing). 

public domain minerals: Mineral rights that have always been the property of the United States. 


range allotment: A designated area of land available for lwestock grazing upon which a specified number and 
kind of livestock may be grazed under a range Allotment Management Plan. It is the basic land unit used to 
facilitate management of the range resource on National Forest System and associated lands administered 
by the Forest Service. 


raptor: Living on prey; a group of carnivorous birds consisting of hawks, eagles, falcons, kites, vultures, and 
owls. 


recent in age: Refers to the Holocene epochs of the Quaternary period, from the end of the Pleistocene, 
approximately 8 thousand years ago, to the present time; also, the corresponding series of rocks and deposits. 
When the Quaternary is designated as an era, the Holocene is considered to be a period. 


reclamation: rehabilitation of a disturbed area to make it acceptable for designated uses. This normally 
involves regrading, replacement of topsoil, revegetation and other work necessary to restore it for use. 


recreation resources: Fortnally designated areas and informal dispersed areas that are managed by federal. 
state and local agencies in order to preserve and further their use for play, amusement, or relaxation. 


recurrence interval: (1) the average time interval between actual occurrences of a hydrologic event of a given 
or greater magnitude; (2) in an annual flood series, the average interval in which a flood of a given size recurs 
as an annual maximum; and (3) in partial duration series, the average intervai between floods of a given size, 
regardless of their relationship to the year or any other period of time. 


reserve pit: (1) Usually an excavated pit that may be lined with plastic, that holds drill cuttings and waste mud. 
(2) Term for the pit which holds the drilling mud. 
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revegetation: The re-establishment and development of self-sustaining plait cover. On disturbed sites, human 
assistance will speed natural processes by seed bed preparation, reseeding and mulching. 


rig: Short for drill rig (see drill rig). 


right-of-way (ROW): The legal right for use, occupancy, or access across land or water areas for a specified 
purpose of purposes. 


riparian: Land areas which are directly influenced by water. They usually have visible vegetative or physical 
characternstics showing this water influence. Streamsides, lak¢ borders, or marshes are typical of riparian areas. 


riparian area: Geographically delineable areas with distinctive resource values and characteristics that are 
comprised of the aquatic and riparian ecosystems. 


riparian ecosystem: A transition between the aquatic ecosystem and the adjacent terrestrial ecosystem; 
identified by soil characteristics or distinctive vegetation communities that require free or unbound water. 


rip rap: A foundation or erosion control device consisting of rocks thrown together without order. 


rotenone: A chemical that acts as a sterilizer to harvest all fish species present in a water body in order to 
introduce or reintroduce a desired species. 


saline: Containing common salt or any of the salts of alkali metals or magnesium. 


scoping: An early and open process for determining the scope of issues to be addressed in an EIS and for 
identifying the significant issues related to a proposed action. Scoping may involve public meetings, field 
interviews with representatives of agencies and interest groups, discussions with resource specialists and 
managers, and written comments in response to news .2leases, direct mailings, and articles about the 
proposed action and scoping meetings. 


sediment: Soil or mineral transported by moving water, wind, gravity, or glaciers, and deposited in streams or 
other bodies of water, or on land. 


seismic: Pertaining to an earthquake or earth vibration, including those that are artificially induced. 


seismic exploration: Seismic exploration is used to map underground geological features to obtain information 
on the earth's subsurface and to locate areas where accumulations of oil and gas might occur. 


Seismic waves, generated ai or near the surface, penetrate the earth's crust and reflect from subsurface rock layers back to the 
surface. The geophysicist receives a printed record or seismograph from which is measured the depth to various strata and from 
wich subsurface structures with a potential for oil and gas accumulation can be determined such as faults, anticlines, and fokis 


Portable - Where access imitations, topography, or other restraints prevent use of trucks, portable operations can be performed 
Two portable techniques exist for collecting data. These include: 


(1) Surface charge programs involving the detonation of a senes of as much as ten, five pound charges of 25-50 pounds of 
explosives at shot points located at intervals along the seismic line Surface charges can be placed directly on the ground, on snow, 
or on a variety of stakes or platforms All necessary equipment to conduct the operation ts transported by helicopt =r and then 
conveyed by foot travel 


(2) Vanous kinds of portable drills can be backpacked or delivered by helicopter to the area A shallow subsurface portable program 
would involve dniling @ pattern of appraxamatety 16 holes, per mile of line, about 4 inches in diameter and up to 50 feet deep. At this 
depth, @ 10 to 40 pound charge of explosive is placed and de’ »ated. Recording cables and geophones are laid out by foot travel 


With both of these portable techniques, shock waves generated by detonation are received and transmitted via geophorves and 
cable to a recording device. Portable methods are generally used on rough terrain 
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Conventional - The conventional method of collecting sersmuc dala includes the use of truck unted Grills and vetucie-supported 
Crews and generally invotves off-road trave! Ths techmique involves Griling > to 18. Sinch diameter holes per mile to a depth of 
180 to 200 feet At thes Gepth. 2 10 to SO pound exploswe charge ss placed and detonated Shock waves are recewed and 
transmtied v.2 geophones and cabie to a tr ~kmounted recording device 


Vibrosers - The vibrosess techruque involves using truck-mounted hydraulic pads which generate energy waves through vibration 
rather than explosives The vibrator method typically consists of four large trucks each equipped with a vibrator (a siee! siab 

about three tons mounted between the front and back wheeis of 4 large truck) The vibrator pads (about 4 feet square) 
are lowered to the ground and the vibrators on the truck are tnggered electrorucally from the recorder truck Energy waves are 
recerved and transrmutied via Cable and geophones to a recorder truck After the information 1s recorded the trucks move forward 
a short distance and the process ss repeated The vibrosers operation 1s uSually limited to roads and geritie terrain 


seismic operations: Use of explosive or mechanical thumpers to generate shock waves that can be read by 
special equipment to indicate subsurface conditions. 


sensitive: Species not yet officially listed as rare under the Rare and Endangered Species Act but which are 
undergoing a status review or are proposed for listing according to Federal Register notices published by the 
Secretary of the Interior or the Secretary of Commerce or according to comparable state documents published 
by state officials. 


significant impact: A meaningful standard tc which an action may impact the environment. The impact may 
be beneficial, adverse, direct, indirect, or cumulative, and may have short-term or long-term effects. 


silt: Any earthy material composed of fine particles, smaller than sand but larger than clay, suspended in or 
deposited by water. 


soil productivity: The capacity of a soil to produce a specific crop such as fiber and forage, under defined 
levels of management. It is generally dependent on available soil moisture, nutrients and length of growing 


season. 
soil stockpile: Piles of surface soil and rocks stored for use in site restoration. 
sour well: A condition caused by the presence of hydrogen sulfur compound in an oil or gas well. 


special aquatic sites: “Geographic areas, large or small, possessing special ecological characieristics of 
productivity, habitat, wildlife protection, or other important and easily disrupted ecological values” (40 CFR 
coral reefs, and pool and riffle complexes (40 CFR Part 230 Subpart E) 


species: (1) The classification level of biological nomenclature which categorized each group of related 
organisms potentiaily capable of interbreeding; (2) the accepted level of classification to differentiate one 
specific type of organism from another. 


species of concem: Species of concern include federally listed threatened or endangered species, Candidate 
1 and 2 species, BLM sensitive species (Rawlins District), and species considered rare or important by the 
Wyoming Natural Diversity Database (WYNDD). 

spp.: An abbrevi>*on for the plural of species. 

standard lease terms: The basic BLM oil and gas leasing legal document that contains all the basic terms and 


conditions of the lease and identifies/defines BLM and surface management agency authorities, legal 
requirements, and general resource protection and mitigation requirements. 


stipulation: A legal requirement, specifically a requirement that is part of the terms of a mineral lease. Some 
Stpulatons are standard on ail federal leases. Other stipulations may be applied to the lease at the discretion 
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of the surface management agency to protect valuable surface resources. 


stromalitic: Of a rock-like sedimentary structure found in warm, shallow marine habitats; built up from mats 
of blue-green aigae and trapped sediment particles; also found as fossils. 


subsidence: (1) The sinking of a large part of the earth's crust. (2) Geologic movement in which there is no 
free side and the surface material is displaced vertically downward with little or no horizontal component. 


succulent: A plant that is fleshy, juicy (.e., a cactus). 


surface lands: Lands consisting of the outside part of the solid earth or ocean as contrasted with subsurface 
or below surface land use(s) such as drilling and moing. 


sweet well: An oil or gas well lacking sulfur and any significant amount of hydrogen sulfide or mercaptans. 
tank battery: A group of production tanks that store crude oil in the field. 

threatened and endangered species: Any speces, plant or animal, which is likely to become an endangered 
species within the foreseeable future throughout all or a significant portion of its’ range. Threatened species are 
identified by the Secretary of the interior in accordance with the 1973 Endangered Species Act. 


threatened animal species: Any animal species likely to become endangered within the foreseeable future 
throughout all or a significant part of its range. 


threatened pliant species: Species of plants that are likely to become endangered within the foreseeable 
future throughout all or a significant portion of their ranges, including species categorized as rare, very rare, or 
depleted. 


tongue: A minor lithostratigraphic unit of limited extent, especially a member that entends outward beyond the 
main body of a formation and disappears laterally, usually by facies change. 


topsoil: The uppermost layers of naturally occurring soils suitable for use as a plant growth medium. 
tuff: A general term for ali consolidated pyroclastic rocks. 


usable water zones: Usable water is defined as groundwater with a TDS of 10,000 ppm or less encountered 
at any depth. 


ustic: Of limited or intermediate soil moisture levels. 


vibrator: A steel slab weighing about three tons mounted between the front and back wheels of a large truck. 
The vibrator pads (about 4 feet square) are lowered to the ground and the vibrators on the truck are triggered 
electronically from a recorder truck (see also seismic exploration [vibroseis]). 


visuai management system: A management system uced that establishes the “visual landscape” as a basic 
resource, treated as an essential part of the land. The visual management system provides a framework to 
inventory the visual ;~ source and provides measurable standards for management. 


visual resource(s): The composite of basic terrain, geologic features, water features, vegetativepatterns, and 
land use effects that typify a land unit and influence the visual appeal the unit may have for visitors. 
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visual sensitivity levels: An index of the relatwe degree of user interest in scenic quality and concern and 
attitude for exsting or proposed changes in the landscape features of an area in relation to other areas in the 
planning unit. 


Visual Resource Management (VRM): A system of visual management used by the BLM. The program has 
a dual purpose, to rnanage the quality of the visual environment and to reduce the visual impact of development 
actvibes white maintaining effectveness in all Bureau resource programs. VRM also identifies scenic areas that 
resources. See also Classes [visual management]. 


Waters of the U.S.: Include the territorial seas; interstate waters; navigable waterways (such as lakes, rivers, 
and streams), special aquatic sles, and wetlands that are, have been, or could be used for travel, commerce, 
or industrial purposes; tibutanes; and impoundments of such waters. All channels that carry surface flows and 
that show signs of active water movement are waters of the U.S. Similarly. all open bodies of water (except 
ponds and lakes created on upliind s#tes and used exclusively for agricultural activites and aesthetic amenities) 
are waters of the US. 


watershed: The entre area that contributes water to a drainage system or stream. 

water table: The upper lirnit of the portion of the ground that is wholly saturated with water. 

wellbore: The diameter of the hole to be drilled. 

weil pad: Relatively flat work area that contains equipment and facilites used for oil/gas production. 

wet deposition: Material in-soluton that settles as precipitation (.e., acid rain). 

wetland: Those areas that are inundated or saturated with surface or ground water at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions. 

wetland hydrology: Includes permanent or periodic inundation or saturation to the soil surface for a significant 
period during the growing season on a regular basis. Wetland hydrology may be supplied by surface water (i.e. 
streams), groundwater, and/or direct precipitation. in cases of saturation from inundation, the saturation 
generally must occur with a 2-year frequency interval, or 50 years out of 100 years. Saturation must occur within 


50 percent of the root zone for forb and graminoid species. in addition, saturation must occur for 12.5 percent 
(approximately 11 consecutive days) of the growing season (Environmental Laboratory 1987). 


wildcat well: An exploratory well drilled in an area where there is no oil or gas production (see exploration 
well) 


wildlife: Ali species of mammals, birds, fish, amphibians, reptiles, and invertebrates found in a wild state. 


wildlife habitat: All elements of a wild animal's environment necessary for completion of its life cycle. These 


wind rose: Any of a class of meteorological diagrams depicting the distribution of wind direction over a period 
of time. 


Windy Gap Process [Decision]: According to the ‘Windy Gap Decision” of the FWS, any cumulative depletion 
in flow to the upper basin of the Colorado River System is considered to have a possible effect on the survival 
and recovery of listed species. 
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APPENDIX A 


STANDARD MITIGATION GUIDELINES 


1.0 SURFACE DISTURBANCE MITIGATION GUIDELINE 


Surface disturbance will be prohibited in any of the following areas or conditions. Exception, waive-, 
of modification of this limitation may be approved in wniting, including documented supporting 
analysis, by the Authorized Officer (AO). 


a. Slopes in excess of 25 percent. 
b. Within important scenic areas (Class | and Ii Visual Resource Management Areas). 
c. Within 500 feet of surface water and/or ripanan areas. 
d. Within either one-quarter mile or the visual horizon (whichever is closer) of historic trails. 
e. Construction with frozen material or during periods when the soil material is saturated or 
when watershed damage is likely to occur. 

1.1 Guidance 


The intent of the SURFACE DISTURBANCE MITIGATION GUIDELINE is to inform interested parties 
(potential lessees, permittees, or operators) that when one or more of the five (1a through 1e) 
conditions exist, surface-disturbing activities will be prohibited unless or until a permittee or his 
designated representative and the surface management agency (SMA) arrive at an acceptable plan 
for mitigation of anticipated impacts. This negotiation will occur prior to development. 


Specific criteria (e.g., 500 feet from water) have been established based upon the best information 
available. However, such items as geographical areas and seasons must be celineated at the field 
level. 


Exception, waiver, or modification of requirements developed from this guideline must be based 
upon environmental analysis of proposals (e.g., activity plans, plans of development, plans of 
operation, applications for permit to drill) and, if necessary, must allow for other mitigation to be 
applied on a site-specific basis. 
2.0 WILDLIFE MITIGATION GUIDELINE 
a. To protect important big game winter habitat, activities or surface use will not be allowed 
from November 15 to April 30 within certain areas encompassed by the authorization. The 
same critena apply to defined big game birthing areas from May 1 to June 30. 


Application of this limitation to operation and maintenance of a developed project must be 
based on environmental analysis of the operational or production aspects. 

Exception, waiver, or modification of this limitation in any year may be approved in writing, 
including documented supporting analysis, by the Authorized Officer. 
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b. To protect important raptor and/or sage and sharp-tailed grouse nesting habitat, activities 
or surface use will not be allowed from February 1 to July 31 within certain areas 
encompassed by the authonzation. The same criteria apply to defined raptor and game bird 
winter concentration areas from November 15 to April 30. 


Application of this limitation to operation and maintenance of a developed project must be 
based on environmental analysis of the operation or production aspects. 


Exception, waiver, or modification of this limitation in any year may be approved in writing, 
including documented supporting analysis, by the Authorized Officer. 


c. No activities or surface use will be allowed on that portion of the authorization area 
identified within (lega/ descnption) for the purpose of protecting (e.g., sage/sharp-tailed 
grouse breeding grounds, and/or other species/activities) habitat. 


Exception, waiver, or modification of this limitation in any year may be approved in writing, 
including documented supporting analysis, by the Authorized Officer. 


d. Portions of the authorized use area legally described as (/ega/ description), are known or 
suspected to be essential habitat for (name) which is a threatened or « »dangered species. 
Prior to conducting any onsite activities, the lessee/permitiee will be required to conduct 
inventones or studies in accordance with BLM and U.S. Fish and Wildlife Service guidelines 
to verify the presence or absence of this species. In the event that (name) occurrence is 
identified, the lessee/permittee will be required to modify operational plans to include the 
protection requirements of this species and its habitat (e.g., seasona/ use restrictions, 
occupancy limitations, facility design modifications that apply). 


2.1 Guidance 


The WILDLIFE MITIGATION GUIDELINE is intended to provide two basic types of protection: 1) 
seasonal restriction (2a and 2b), and 2) prohibition of activities or surface use (2c). Item 2d is 
specific to situations involving threatened or endangered species. Legal descriptions will ultimately 
be required and should be measurable and legally definable. There are no minimum subdivision 
requirements at this time. The area delineated can and should be defined as necessary, based upon 
current biological data, prior to the time of processing an application and issuing the use 
authonzation. The legal description must eventually become a part of the condition for approval of 
the permit, plan of development, and/or other use authorization. 


The seasonal restriction section identifies three example grouos of species and delineates three 
similar time frame restrictions. The big game species including elk, moose, deer, antelope, and 
bighom sheep; all require protection of crucial winter range between November 15 and April 30. Elk 
and bighorn sheep also require protection from disturbance from May 1 to June 30, when they 
typically occupy distinct calving and lambing areas. Raptors include eagles, accipiters, falcons, 
(peregrine, prairie, and merlin), kestrels, buteos (ferruginous and Swainson's hawks), osprey, 
burrowing owis, and short-eared ows. The raptors and sage and sharp-tailed grouse require nesting 
protection between February 1 and July 31. The same birds often require protection from 
disturbance from November 15 through April 30 while they occupy winter concentration areas. 





Page A-2 South Baggs Area Natural Gas Field Development Draft ElS - May 1999 


30S 





APPENDIX A: STANDARD MITIGATION GUIDELINES 





Item 2c, the prohibition of activity or surface use, is intended for the protection of specific wildlife 
habitat areas or vaiues within the use area that cannot be protected by using seasonal restrictions. 
These areas or vaiues must be factors that limit life-cycle activities (e.g., sage grouse strutting 
grounds, known threatened and endangered species habitat). 


Exception, waiver, or modification of requirements developed from this guideline must be based 
upon environmental analysis of proposals (e.g., activity plans, plans of development, plans of 
operation, applicatioris for pernit to drill) and, if necessary, must allow for other mitigation to be 
applied on a site-specific basis. 


3.0 CULTURAL RESOURCE MITIGATION GUIDELINE 


When a proposed discretionary land use has potential for affecting the characteristics which qualify 
a cultural property for the National Register of Historic Places (National Register), mitigation will be 
considered. In accordance with Section 106 of the Historic Preservation Act, procedures specified 
in 36 CFR 800 will be used in consultation with the Wyoming State Historic Preservation Officer and 
the Advisory Council on Historic Preservation in arriving at determinations regarding the need and 
type of mitigation required. 


3.1 Guidance 


The preferred strategy for treating potential adverse effects on cultural properties is “avoidance.” 
If avoidance involves project relocation, the new project area may also require cultural resource 
inventory. If avoidance is imprudent or unfeasible, appropriate mitigation may include excavation 
(data recovery), stabilization, monitoring, protection barriers and signs, or other physical and 
administrative measures. 


Reports documenting results of cultural resource inventory, evaluation, and the establishment of 
mitigation alternatives (if necessary) shall be written according to standards contained in BLM 
Manuals, the cultural resource permit stipulations, and in other policies issued by the bi.M. These 
reports must provide sufficient information for Section 106 consultation. Reports shall be reviewed 
for adequacy by the appropriate BLM cultural resource specialist. If cultural properties on, or eligible 
for, the National Register are located within these areas of potential impact and cannot be avoided, 
the Authorized Officer shall begin the Section 106 consultation process in accordance with the 
procedures contained in 36 CFR 800. 


Mitigation measures shall be implemented according to the mitigation plan approved by the BLM 
Authorized Officer. Such plans are usually prepared by the land use applicant according tc BLM 
specifications. Mitigation plans will be reviewed as part of Section 106 consultation for National 
Register eligible or listed properties. The extent and nature of recommended mitigation shall be 
commensurate with the significance of the cultural resource involved and the anticipated extent of 
damage. Reasonable costs for mitigation will be borne by the land use applicant. Mitigation must 
be cost effective and realistic. It must consider project requirements and limitations, input from 
concemed parties, and be BLM-approved or BLM-formulated. 


Mitigation of paleontological and natural history sites will be treated on a case-by-case basis. 
Factors such as site significance, economics, safety, and project urgency must be taken into account 
when making a decision to mitigate. Authority to protect (through mitigation) such values is provided 
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for in Federal Land Policy Management Act (FLPMA)(1976), Section 102{a)(8). When avoidance 
is not possible, appropriate mit ation may include excavation (date recovery), stabilization, 
monitoring, protection bamers and signs, or other physical and administrative protection measures. 


4.0 SPECIAL RESOURCE MITIGATION GUIDELINE 


To protect (resource value), activities or surface use will not be allowed (i.e., within a specific 
distance of the resource value or between date to date) in (legal descnption). 


Application of this limitation to operation and maintenance of a developed project must be based on 
environmental analysis of the operational or production aspects. 


Exception, waiver, or modification of this limitation in any year may be approved in writing, including 
documented supporting analysis, by the Authorized Officer. 


4.1 Example Resource Categories (Select or identify category and specific resource value): 

a. Recreation areas. 

b. Special natural history or paleontological features. 

c. Special management areas. 

d. Sections of major rivers. 

e. Prior existing nghts-of-way. 

f. Occupied dwellings. 

g. Other (specify). 
4.2 Guidance 
The SPECIAL RESOURCE MITIGATION GUIDELINE is intended for use only in site-specific 
situations where one of the first three general mitigation guidelines will not adequately address the 
concem. The resource value, location, and specific restrictions must be clearly identified. A detailed 
plan addressing specific mitigation and special restrictions will be required prior to disturbance or 
development and will become a condition for approval of the permit, plan of development, or other 
use authorization. 
Exception, waiver, or modification of requirements developed from this guideline must be based 
upon environmental analysis of proposals (e.g., activity plans, pians of development, plans of 


operation, applications for permit to drill) and, if necessary, must allow for other mitigation to be 
applied on a site-specific basis. 
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5.0 NO SURFACE OCCUPANCY GUIDELINE 


No Surface Occupancy (NSO) will be allowed on the following described lands (/ega/ descnption) 
because of (resource value). 


5.1 Example Resource Categories (Se/ect or identify category and specific resource value): 


a. Recreation areas (e.g., campgrounds, historic trails, national, monuments). 


b. Major reservoirs/dams. 


c. Special management areas (e.g., areas of critical environmental concern, known 
threatened or endangered species habitat, wild and scenic rivers). 


d. Other (specify). 
5.2 Guidance 


The NO SURFACE OCCUPANCY (NSO) MITIGATION GUIDELINE is intended for use only when 
other mitigation is determined insufficient to adequately protect th2 public interest and is the only 
altemative to “no development" or “no leasing.” The legal description: and resource value of concern 
must be identified and be tied to an NSO land use planning decisicn. 


Waiver of, or exception(s) to, the NSO requirement will be subject to the same test used to initially 
justify its imposition. If, upon evaluation of a site-specific proposal, it is found that less restrictive 
mitigation would adequately protect the public interest or value of concem, then a waiver or 
exception to the NSO requirement is possible. The record must show that because conditions or 
uses have changed, less restrictive requirements will protect the public interest. An environmental 
analysis must be conducted and documented (e.g., environmental assessment, environmental 
impact statement, etc., as necessary) in order to provide the basis for a waiver or exception to an 
NSO planning decision. Modification of the NSO requirement will pertain only to refinement or 
correction of the location(s) to which it applied. If the waiver, exception, or modification is found to 
be consistent with the intent of the planning decision, * may be granted. If found inconsistent with 
the intent of the planning decision, a plan amendment would be required before the waiver, 
exception, or modification could be granted. 


When considering the “no development" or “no leasing" option, a rigorous test must be met and fully 
documented in the record. This test must be based upon stringent standards described in the land 
use planning document. Since rejection of all development nights is more severe than the most 
restrictive mitigation requirement, the record must show that consideration was given to development 
subject to reasoriable mitigation, including “no surface occupancy." The record must also show that 
other mitigation was determined to be insufficient to adequately protect the public interest, a “no 
development" or “no leasing” decision should not be made solely because it appears that 
conventional methods of development would be unfeasible, especially where an NSO restriction may 
be acceptable to a potential permittee. in such cases, the potential permittee should have the 
opportunity to decide whether or not to go ahead with the proposal (or accept the use authorization). 
recognizing that an NSO restriction is involved. 
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1.0 INTRODUCTION 


The following erosion control, revegetation, mitigation measures, and management 
recommendations are designed to attain successful rehabilitation of disturbed areas associated with 
the South Baggs Area (Project Area) Natural Gas Production project. These recommended 
measures are designed to establish the feasibility of reclaiming disturbances associated with this 
project. The recommendations were developed based on 1) Bureau of Land Management (BLM) 
Wyoming State Office reclamation policy (USDI-BLM 1990), 2) management directives presented 
in the Great Divide Resource Area Resource Management Plan (RMP) (USDI-BLM 1990), 3) impacts 
identified in the Environmental Consequences chapter (Chapter 4) of this environmental impact 
Statement (EIS), 4) coordination with BLM staff, and 5) through issues identified during the scoping 
process. The extent of possible disturbed areas to be reclaimed include the drill sites, access roads 
and pipeline rights-of-way (ROW), and staging areas. The following measures apply to the Proposed 
Action and to Action Alternatives A and B unless identified for a specific alternative. The measures 
presenited in this appendix are designed to allow the project to be constructed without significant 
impacts to natural resources. Because of the large geographic area covered by the project and the 
lack of site-specific locations of project facilities, these measures are presented in 2 general, non- 
project specific manner. Final selection of the measures to be applied at any given location, and 
modifications of these measures, will be identified by the BLM in coordination with Mendian and 
other Operators (Operators). 


This appendix provides recommendations only and therefore is not a reclamation plan. The final 
reclamation measures that would be applied should be based upon site-specific conditions and 
validation of these recommendations upon the approval of, and in agreement with, the BLM 
Authorized Officer (AO). These recommended measures describe how natural gas development 
activities should be managed to assure compliance with the resource management goals an’ 
objectives for the general area, applicable lease and unit area stipulations, and resource limitations 
identified during interdisciplinary (ID) team analyses. ff deemed necessary in light of new facts 
(e.g., effectiveness of specific measures, cost feasibility, and/or availability of materials and 
supplies, etc.) or to minimize impacts, the following measures may applied where and when 
needed, added to, modified, or selectively withheld by the Operators in agreement and 
consultation with the BLM AO. initial monitoring for compiiance and success{ul implementation of 
the mitigation measures will be under the direction of the operator. Final approval and release will 
be under the direction of the AO on federally-managed lands. 


Reclamation measures covered in this appendix fall into two general categories: temporary and final 
reclamation. Temporary reclamation refers to measures applied to stabilize disturbed areas and to 
contro! runoff and erosion during time periods when application of final reclamation measures is not 
feasible or practicable. Final r:clamation refers to measures that should be applied concurrently with 
completion of drilling and pipeline installation 


Reclamation potential may be limited by salinity, alkalinity, steep slopes, shallow soils, depth to 
bedrock, low precipitation, stoniness, high wind and water erosion, periodic flooding, short growing 
season, seasonably high water tables, and strong winds. Especially intensive land-use practices may 
be necessary to mitigate salt and sediment loading caused by surface-disturbing activities within the 
project area . Activity plans (e.g., aoplications for permit to drill [APDs]) should address site-specific 
problems, including monitoring for salt and sediment loading (USDI-BLM 1990). 
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In general, temporary reclamation measures should be applied to all areas not promptly reclaimed 
to final conditions within a specified time penod whether due to adverse weather conditions, inability 
to secure needed materials, and/or seasonal constraints, etc. Temporary reclamation measures 
should be appiied only as needed; as in most cases, final reclamation measures shouid be applied 
concurrently as sections of the project are completed. Temporary reclamation measures may be 
applied more rigorously to sensitive areas such as drainage channel crossings, steep slopes, and 
areas prone to high wind and water erosion. Temporary reclamation measures should include 
regrading the disturbed area to near predisturbance contour, respreading salvaged topsoil, mulching, 
and placing runoff and erosion control structures. 


Final reclamation measures, in general, involve regrading the disturbed area to near predisturbance 
contour, respreading salvaged topsoil, applying soil amendments (if necessary), applying a 
prescribed seed mixture, mulching, and placing runoff and erosion contro! structures such as water 
bars and silt fences. The duration of the resultant impacts to the various vegetation community types 
depends in part on the success of implementation of the reclamation measures prescribed in this 
appendix and the time required for natural succession to return disturbed areas to predisturbance 
conditions after project completion. 


Because wetlands are “waters of the U.S." and are therefore protected under the federal Ciean 
Water Act (CWA), discharge of dredge or fill material into, and/or excavation of wetlands could 
require administrative coordination with the U.S. Army Corps of Engineers (COE) pursuant to the 
CWA and may require a Section 404 permit. The COE, based on the exact nature of the disturbance 
activity should determine the type of permit (individual, Regional, or Nationwide) required according 
to the rules and regulations presented in the Federal Register (1986). Avoidance of waters of the 
U.S. and wetlands should be the highest priority. A suitable wetland mitigation plan should be 
developed for the areas of wetlands directly impacted due to project activities where avoidance is 
not practicable. impact minimization should include reducing the area of disturbance in wetland 
areas as well as utilizing procedures specified by authorizing agencies to cross intermittent and 
ephemerai drainage channeis and wetland areas. 


Although intermittent and ephemeral drainage channels are not considered wetlands, the same 
requirements apply to the discharge of dredge and fill into them as for discharge into wetlands. 
Residual wetland impacts that could occur after maximum avoidance and/or impact minimization has 
been demonstrated should be mitigated according to the foliowing order of priority: 1) avoidance; 2) 
impact minimization; 3) mitigation in-kind, on-site; 4) mitigation in-kind, off-site; 5) mitigation out-of- 
kind, on-site; and 6) mitigation out-of-kind, off-site. In addition, the following modes of mitigation 
could be implemented for wetland mitigation if avoidance and impact minimization were not feasible: 
1) wetlands restoration; 2) wetlands creation; and 3) wetlands enhancement. The wetlands 
mitigation plan should be designed to replace the area of impact and functional values associated 
with the disturbed area. 


Appropriate BLM and Soil Conservation Service (SCS) range conservationists were contacted to 
determine agency-specific seeding recommendations at drill sites and along access road and 
pipeline ROWs. The recommended seed mixtures in this appendix were developed with input from 
these land management agencies. The reclamation measures recommended in this report assume 
that baseline data should be collected in various areas along the access road and pipeline ROWs 
and at drill sites pnor to construction activities by an authorized reclamation scientist, or as directed 
by the AO. 
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2.0 OBJECTIVES 


This appendix is designed to meet the following objectives for reclamation of the access 
road/pipeline ROW and the drill sites: 


-Term R 


e immediately stabilize the disturbed areas by mulching (if needed), providirig runoff 
and erosion control, and through the establishment of new vegetation (requirec for 
problem areas; may be optional for other areas Gepending on consultation with the 
BLM). 


e Control and minimize surface runoff, erosion, and sedimentation through the use of 
diversion and water treatment st:uctures. 


e immediately stabilize the disturbed soil surface by mulching (if needed and as 
directed by the BLM), runoff and erosion contrc!, and through the establishment of 
new vegetation. Adequate surface roughness should exist to reduce runoff and to 
capture rainfall and snow melt. 


e Control and minimize surface runoff, erosion, and sedimentation through the use of 
diversion and water treatment structures. 

« Restore primary productivity of the site and establish vegetation that will provide for 

e Establish a vigorous stand of desirable plant species that will limit or preciude 
invasion of undesirable species, including noxious weeds. 

e Revegetate the disturbed areas with plant species useful to wildlife and livestock. 

Enhance aesthetic values. in the long-term, reclaimed landscapes should have 
characteristics that approximate the visual quality of adjacent areas, including 
location, scale, shape, color, and orientation of major landscape features. 


3.0 PERFORMANCE STANDARDS 
The following performance standards should be used to determine the attainment of successful 
revegetation: 
All Years: 
e Protective cover. With the exception of active work areas, all disturbed highly erosive 
or sensitive areas to be left bare, unprotected, or unreciaimed for more than one 


month will have at least a 50 percent cover of protective material in the form of 
mulch, matting, or vegetative growth All disturbed areas should have at least a 50 
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percent cover of protective material within six months 


Second Year (Final Reclamation) 





e Seediing density. The density and abundance of desirable species is at least three 
to four seedlings per linear foot of drill row (if drilled) or transect (if broadcast). 
Vegetative transects will be established on a permanent basis so that transects can 
be measured annually through the five year monitonng penod. 


e Percent cover. Total vegetal cover will be at least 50 percent of predisturbance 
vegetal cover as measured along the reference transect for establishing baseline 
conditions. 





By the Fifth Year (Final Reclamation): 








e Percent cover. Total vegetal cover will be at least 80 percent of predisturbance 
vegetal cover as measured along the reference transect for establishing baseline 
conditions. 


e Dominant species. Ninety percent of the revegetation consists of species included 
in the seed mix and/or occurs in the surrounding natural vegetation, or as deemed 
desirable by the BLM as measured along the reference transect for establishing 
baseiine conditions 


e Erosion condition/soil surface factor. Erosion condition of the reclaimed areas is 
equal to or in better condition than that measured for the reference transect for 
establishing baseline conditions. 


4.0 METHODS 


4.1 Drill Site, Access Road, and Pipeline Right-of-Way Clearing and Topsoil Removal and 
Storage 


Topsoil should be handled separately from subsoil materials. At all construction sites, topsoil should 
be stripped to provide for sufficient quantities to be respread to a depth of at least four to six inches 
over the disturbed areas to be reclaimed. In areas where deep soils exist (such as floodplains and 
drainage channel terraces), at least 12 inches of topsoil should be salvaged. Where soils are shallow 
to bedrock or have a stony subsoil, topsoil should be salvaged as specified by the AO. Topsoil 
should be stockpiled separately from subsoil materials. Topsoil salvaged from drill sites and stored 
for more than one year should be bladed to a specified location at these areas, seeded with a 
prescnbed se © » ture, and covered with mulch for protection from wind and water erosion and to 


scours. >¢ «wiwasion of weeds. Topsoil stockpiles should not exceed a depth of 2-feet. Topsoil 
should '« ‘o« «piled separately from other earth materials to preclude contamination or mixing and 
shoul .— ...arked with signs and identified on Construction and Design plans. Runoff should be 


diveric. around topsoil stockpiles to minimize erosion of topsoil materials. In most cases, 
disturbances will be reclaimed within one year. Therefore, it is unlikely that topsoil stockpiling for 
more than one year will be required. Salvaged topsoil from roads and drill sites will be respread over 
cut-and-fill surfaces not actively used during the production phase. Upon final reclamation at the end 
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of the project life, iopsoil spread on these surfaces will be used for the overall reclamation effort 


Operators are finding out that it is not always necessary to remove all vegetation and sinp all topsoil 
within a pipeline ROW. In many areas, such as with ceep soils on relatively flat smooth slopes with 
low gradients, it is possible to crush in-place rather than clear vegetation and leave topsoil in-place 
rather than blade and stockpile. This technique would reduce the magnitude and severity of 
disturbance impacts and hasten successful reclamation. 


in federal jurisdictional wetland areas, vegetation should be cut off only to the ground level, leaving 
existing root systems intact. Cut vegetation should be removed from wetland areas for disposal. 
Grading activities should be limited to directly over pipeline trenches and access roads. At least 12 
inches of topsoil should be salvaged and replaced except in areas with standing water or saturated 
soils. Use of construction equipment in wetland areas should be limited. Dirt, rockfill, or brush riprap 
should not be used to stabilize pipeline ROWs. If standing water or saturated soils are present, wide- 
track or balloon-tire construction equipment should be used or normal construction equipment should 
be operated on equipment pads or geotextile fabric overlain with gravel fill. Equipment pads etc., 
should be removed immediately upon completion of construction activities. Trench spoil should be 
placed at least 10 feet away from drainage channel! banks for all minor and major drainage Channel 


crossings. 
4.2 Drill Site, Access Road, and Pipeline Right-of-Way Construction 
4.2.1 Upland Areas 


Uplands include ali areas away from wetiands and alluvial bottomiands or other areas that have 
excess soil moisture for prolonged periods or have shallow water tables. Construction should be 
specifications. At drill sites, and along the areas of access road or pipeline ROW traversing steep 
slopes, slope angles should be minimized to enhance retention of topsoil, and reduce erosion as well 
as facilitate revegetation, and subsequent reclamation success. Slope stabilizing revetment 
structures may be necessary in areas where the substrata matena's are unconsolidated and loose 
and cannot be stabilized with revegetation and mulch. 


Surface runoff should be controlied at all well sites through the use of interception ditches and 
berms. A berm approximately 18 inches high should be constructed around fill portions of these well 
sites to control and contain all surface runcff generated or fuel or petroleum product spills on the pad 
surface. Water contained on the drill pads should be treated in a detention pond prior to discharge 
into undisturbed areas in the same manner as discussed previously. This system should also serve 
to capture fuel and chemical spills, should they occur. 


Erosion and sedimentation control measures and structures, as approved by the AO, should be 
installed on all disturbed areas. Soil erosion control should be accomplished on sites in highly 
The type of control measure should depend on slope gradients and the susceptibility of soil to wind 
and water erosion. Silt fences should be placed at the base of all steep fill slopes and sensitive 
disturbed areas. All runoff and erosion control structures should be inspected periodically, cleaned 
out, and maintained in functional condition throughout the duration of construction and drilling. Water 
bars should be constructed on cut-and-fill slopes exceeding 25 feet long and 10 percent gradient 
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runoff and erosion control 


Runoff and erosion control along access road/pipeline ROVVs should be accomplished by 
implementing standard cross drain, culvert, road ditch, and turnout design as well as timely mulching 
and revegetation of exposed cut, fill, and road shoulders. All culverts should be constructed with 
nprapped entrances and exits and with energy dissipators or other scour- reducing techniques where 
appropriaie. Water discharged from culverts, cross drains, road ditches and turnouts should be 
directed into undisturbed vegetation away from all natural drainages. Erosion and sedimentation 
control measures and structures, as approved by the AO, should be installed across all cut-and-fill 
slopes within 100 feet of drainage channels. All runoff and erosion control structures should be 
inspected after major runoff events and at a regular schedule. if found to be sub-standard, these 
structures should be cleaned out and maintained in functional condition throughout the life of the 


project. 
4.2.2 Drainage Channel Crossings 


Construction of drainage channel crossings should minimize the disturbance to drainage channels 
and wetlands to the extent practicable and should occur during the low runoff period (June 15 
through March 1), or as directed by the AO. Staging areas should be limited in size to the minimum 
necessary and should be located at least 50 feet from drainage channel bottoms, where topographic 
conditions permit. Hazardous materials should not be stored and equipment should not be refueled 
within 100 feet of drainage channels. Drainage channel crossings should be constructed as 
perpendicular to the ads of the drainage channel and at the narrowest positions as engineering and 
routing conditions permit. Clean gravel should be used for the upper one foot of fill over the backfilled 


4.2.3 Wetlands 


Access roads and pipelines should be rerouted, and drill sites located, to avoid wetland areas 4 
maamum extent practicable. The size of staging areas should be limited to the minimum nece 
and all staging areas should be located at least 50 feet from the edge of federally delineated wet. 1d 
ROW should be limited to no more than 50 feet. Hazardous materials should not be stored and 
equipment should not be refueled within 100 feet of wetland boundaries. Appropriate permits should 
be secured from the COE prior to any construction activities in federal jurisdictional wetland areas. 


4.3 Surface Runoff and Erosion Control 

4.3.1 Drill Site, Access Road, and Pipeline Right-of-Way 

4.3.1.1 Temporary Reclamation 

Temporary erosion control measures may include application of mulch and netting of biodegradable 
erosion control blankets stapled firmly to the soil surface, respreading scalped vegetation, 
construction of water bars, or other procedures as directed by the AO. See Final Reclamation 
measures for specific information pertaining to muiching. 


The actual distance of a pipeline/road ROW requiring stabilization on each side of a drainage 
channel should be determined on a site-specific basis as directed by the AO. To minimize 
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sedimentation of drainage Channels and wetlands dunng the interim penod between construction 
Silt fences or other sediment filtering devices such as weed-free straw bales should be installed at 
drainage channel banks where sedimentation is excessive and at the base of all siopes adjacent to 
wetlands. Exhibit B-1 presents schematics of water bar and silt fence construction. Sediment filtering 
devices should be cleaned out and maintained in functional condition throughout the life of the 
project. To avoid the possibility of mulching materials entering waterways, loose mulch (i.e., muich 
not crimped into the soil surface, tackified, or incorporated into erosion control blankets) should not 
be applied to drainage channel banks. 


if construction is completed more than 30 days prior to the specified seeding season for perennial 
vegetation, areas adjacent to the larger drainage channels should be covered with jute matting for 
a minimum of 50 feet on either side of the drainage channel. In addition, to protect soil from raindrop 
impact and subsequent erosion, 2.0 tons/acre of a weed-free straw muich shovid be applied to ail 
slopes greater than 10 percent. Temporary erosion control measures may include leaving the ROW 
in a roughened condition, respreading scaiped vegetation, or applying mulch as specified by the AO. 
As indicated by several operators and the BLM, weed-free straw mulch is difficult to obtain in 
quantities and at costs suitable for all reclamation applications. Although this circumstance could 
reduce the application of the measure, the effectiveness of mulch in protecting the exposed soil from 
raindrop impact, erosion, and off-site sedimentation should not be ignored. In addition to its 
effectiveness in erosion control, mulching also benefits the soil as a plant growth medium in many 
cases. Therefore, effective mulching is fundamental to reducing soil erosion to acceptable, non- 
significant levels. 


Trench breakers should be used for pipeline construction in certain areas to prevent the flow of water 
in either a trench that has been backfilled or temporarily left open. Trench breakers are particularly 
important in wetland areas to minimize subsurface drainage. Trench breakers should be constructed 
such that the bottom of one breaker is at the same elevation as the top of the next breaker down 
slope, or every 50 feet, whichever is greater. Factors that control the application of trench breakers 
include the proximity to drainage channels and wetland areas, slope gradient, proximity of areas to 
Trench breakers should be installed, wrere necessary, as directed by the AO. Topsoil should not 
be used to construct trench breakers. 


if a pipeline crosses roads at the base of slopes, vegetative strips should be maintained. if 
vegetation is disturbed within these limits, temporary sediment barriers such as silt fences and/or 
staked weed-free straw bales should be installed at the base of the slope adjacent to the road 
crossing. Temporary sediment barriers should remain in-place until permanent revegetation 
measures have been judged successful by the AO. 


4.3.1.2 Final Reclamation 
4.3.1.2.1 Upland Areas 


Runoff and erosion control along ali ROWs should be accomplished by constructing sediment 
trapping devices (e.g., silt fences and siraw bales) and water bars, as well as by timely mulching and 
revegetation of exposed disturbed areas. Runoff discharged from water bars should be directed into 
undisturbed vegetation away from all natural drainages. Erosion and sedimentation control measures 
and structures, as approved by the AO, should be installed across all cut-and-fill slopes. All runoff 
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and erosion control structures should be inspected after major runoff events and at a regular 
schedule. If found to be substandard or ineffective, these structures should be cleaned out and 
maintained in functional condition until successful revegetation and soil stability is attained. 


Water bars should be constructed across sideslopes at appropriate intervals according to siope 
gradient immediately following recontouring of the disturbed areas. The spacing should depend on 
whether mulching is applied in conjunction with placement of water bars. Water bars should be 
maintained in functional condition throughout the life of the project. Should the integrity of the water 
bar system be disrupted during seeding, water bars should be repaired and broadcast seeded with 
the seed raked into the soil. Water bars should be constructed according to hillslope topography at 
the slope gradient intervals as shown in Table B-1, or as directed by the AO or landowner. 


Water bars should be constructed 12 to 18 inches deep by digging a small trench and casting the 
soil material to the downhill side in a row. Each water bar should initiate an undisturbed vegetation 
upsiope, traverse the disturbed area perpendicular to the ROW at a gradient between one and two 
percent, and discharge water into undisturbed vegetation on the lower side of the disturbed area. 


Table B-1. | Water Bar Intervals According to Slope Gradient’. 





Slope Gradient interval Slope Gradient interval 
(percent) (feet) __ (percent) (feet) 
10 150 10 100 
15 100 15 75 
20 50 20 45 
30 40 30 40 
40 35 40 35 
50 30 50 30 
>50 | 36 >50 30 











* Based on Grah (1989). 
4.3.1.2.2 Wetlands and Drainage Channel Crossings 


Disturbance to the ephemeral and intermittent drainage channels should be avoided and/or 
minimized. All channel crossings not maintained for access roads should be restored to near 
predisturbance conditions. Drainage channel bank slope gradients should be regraded to conform 
with adjacent slope gradients. Channel crossings should be designed to minimize changes in 
channel geometry and subsequent changes in flow hydraulics. Culverts should be installed for 
ephemeral! and intermittent drainage channel crossings. All drainage channel crossing structures 
should be designed to carry the 25- to 50-year discharge event as directed by the BLM. Silt fences 
should be constructed at the base of slopes at all drainage channel crossings. Minor routing 
variations should be implemented during access road, pipeline, and drill site layout to avoid washes. 
The area of disturbance in the vicinity of washes should be minimized. Per the Great Divide 
Resource Area Resource Management Pian (RMP), a 500-foot-wide buffer strip of natural vegetation 
should be maintained between all construction activities and drainage channels. 
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Trench plugs should be employed at non-flumed drainage crossings to prevent diversion of drainage 
channel flows into upland portions of pipeline trenches during construction. Application of nprap 
should be limited to areas where flow conditions prevent vegetative stabilization; nprap activities 
must comply with COE permit requirements. Pipeline trenches should be dewatered in such a 
manner thai no silt laden water flows into active drainage channeis (i.e., prior to discharge the water 
should be filtered through a silt fence, weed-free straw bales, or allowed 

to settle in a sediment detention pond). 


4.4 Final Reclamation 
4.4.1 Topsoil Respreading and Seedbed Preparation 


in preparation for seeding, at least four to six inches of topsoil should be evenly respread over the 
pipeline ROW, staging areas, cut-and-fill surfaces, and all areas of other sites not required for 


production purposes. 


Soil compaction could result from heavy equipment working on disturbed soils pnor to revegetation. 
Therefore, compaction is likely to occur under most situations. Soil compaction can inhibit adequate 
revegetation of disturbances. Therefore, all disturbances to be revegetated will be nipped to reduce 
the adverse effect of compaction. All disturbed areas should be ripped on 18- to 26-inch spacing 
and 12 to 16 inches deep. A spring tooth harrow equipped with utility or seedbed teeth, or ripper- 
teeth equipment mounted behind a large crawler tractor or patrol, as directed by the AO, should be 
used to loosen the subsoil. The subsoil surface should be left rough. After topsoil has been respread 
and if it is loose, it should be compacted with a cultipacker or similar implement to provide a firm 
seedbed. On steep siopes (greater than 40 percent and highly erosive), it may be difficult or 
impossible to replace topsoil and adequately prepare the seedbed. The disturbed areas on steep 
slopes should be npped as described above. These areas should then be mulched with a 
hydromulch/seed/tackifier mix. 


if implemented, erosion control blankets with seed incorporated into the matting should be installed 
per manufacturer's specifications to enhance soil stabilization. 


4.4.2 Seed Application 


All disturbed areas should be seeded immediately following the final grading of the topsoil to the 
approximate original contour, weather permitting. The seedbed should be prepared to a depth of 
three to four inches where possibile to provide a firm seedbed. If hydroseeding or broadcast seeding 
is employed, the seedbed should be scarified to ensure good seed-soil contact. After completion of 
seedbed preparation, the seed mixtures presented in Tables B-2 through B-5, or a similar mix, as 
directed by the AO, should be applied according to the pure live seed (PLS) rates and drilling depths 
specified, to areas along the road and pipeline ROW, staging areas, and unused areas of drill sites 
that have been retopsoiled. 


Seed should be used within 12 months of viability testing. Legume species purchased commercially 
must have been property inoculated with nitrogen-fixing bacteria. Seed should be planted in the fall 
(after September 31) or no later than late fall (mid-November) prior to snow accumulation to avoid 
seed germination and breaking of dormancy and to prevent seedling frost damage; or in early Spring 
(prior to May 15); or as directed by the AO. Seed should preferably be planted with drill-type of 
equipment such as a rangeland drill or brillion seeder. Where the microtopography of the disturbed 
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areas does not allow dnili-type equipment, seed should be broadcast applied at twice the application 
rate of drilled seed. A spike-toothed harrow or similar equipment should be used where ripping has 
been insufficient to provide cover for the broadcast seed. 


Any soil disturbance that occurs outside the recommended permanent seeding season, or any bare 
soil left unstabilized by vegetation, should be treated as a winter-construction problem and mulching 
should be considered, or the site stabilized and/or other actions taken as otherwise directed by the 


AO. 


The seed mixtures presented in Tables B-2 through B-5, or similar mixtures as specified by the AO, 
should be applied according to specific areas identified to be homogeneous in terms of overall 
ecosystem similanties such as precipitation zones, elevational zones, dominant species herbaceous 
cover, soil types, and inherent limitations in reclamation success potential. Specifically, Seed Mixture 
#1 (Table B-2) should be applied to disturbances in the sagebrush-dominated mixed desert shrub 
and Juniper woodland community types. Seed Mixture #2 (Table B-3) should be applied to 
disturbances in the more moist alkaline mixed desert shrub community types. Seed Mixture #3 
(Table B-4) should be applied to greasewood-dominated mixed desert shrub communities in alkaline 
valley bottoms and biuffs. Seed Mixture #4 (Table B-5) should be applied to disturbances in wet 
meadow community types. These seed mixes were developed based on the following criteria: 1) site- 
specific conditions of the analysis area; 2) usefulness of species in rapid site stabilization; 3) species 
success in revegetation efforts; and 4) current seed costs and availability. In general, native species 
are preferred to introduced species unless 1) an introduced species has been documented to better 
meet specific revegetation objectives, or 2) areas exist that are already covered by marginally 
desirable introduced species such as crested wheatgrass (Agropyron cristatum). Final seed mixes 
applied in the revegetation effort should be designed in coordination with the BLM. 


Final determination of the appropriate seed mixture should be developed on a site-specific basis at 
the time of field review of the facility. Seeding rates may be varied to enhance the probability for 
maintaining the natural balance of species. Watershed protection must be emphasized when 
reclaiming disturbed areas. The composition of rare and native species, if encountered, should be 
taken into consideration at the time of seeding; however, appropriate measures must be taken to 
ensure that an adequate protection of the soil surface is obtained. Areas not exhibiting successful 
revegetation throughout the entire area disturbed by the project (as determined by the AO or 
Environmental inspector), should be reseeded until an adequate cover of vegetation is established. 


Private and agricultural lands should be seeded according to the landowner’s request. Should the 
landowner not specify a recommended seed mixture, the AO should determine the appropriate seed 
mixture to apply. 


4.4.3 Mulching 


in sensitive sites where significant erosion (e.g., large areas of disturbance or areas with high 
erosion rates) is most likely to occur, the seeded access road/pipeline ROW, staging areas, and the 
portion of the drill pads not needed for production purposes should be mulched following seeding 
to protect the soil from wind and water erosion, raindrop impact, surface runoff, and noxious weed 
invasion, and to hold the seed in place. The exposed surface of disturbed areas, including topsoil 
stockpiles, may be protected by placing crimped straw mulch, hydromulch, biodegradable plastic 
netting and matting, or biodegradable erosion control blankets. 
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Table B-2. Seed Mixture’ #1 - Mixed Desert Shrub, Badlands, and Juniper Woodland 






























































Community Types. 
Cultivar Seed Application Planting Depth | 
Species or Drilled Rate (pis* (if drilled) | 
Varie ibs/ac inches | 
Grasses 
Western wheatgrass Rosanna 2.0 0.5 
(Agropyron smithii) 
Bluebunch wheatgrass Secar 2.0 0.5 
| (Agropyron spicatum) 
Bottlebrush squirreltail - 2.0 0.5 
(Sitanion hystrix) 
Indian ricegrass Nezpar 2.0 0.5 
(Oryzopsis hymenoides) 
Needle-and-Thread - 2.0 0.5 
(Stipa comata) 
Forbs 
Gooseberryleaf globemaliow - 1.0 0.5 
(Sphaeraicea 
|__grossulariaefolia) 
Cicer milkvetch Monarch 1.0 0.5 
(Astragalus cicer) 
Shrubs 
Wyoming big sagebrush - 0.5 0.25 
(Artemisia tridentata) 
Antelope bitterbrush - 1.0 0.5 
(Purshia tridentata) 


























' Seed mix based on adaptation to the site conditions of the project, usefulness of species for rapid site stabilization, 
species success in revegetation efforts, and current seed availability and cost. 


? PLS = pure live seed. 
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Table B-3. Seed Mixture’ #2 - Moist Alkaline Areas in the Mixed Desert Shrub Community 
























































Type. 
Cultivar Seed Application Planting Depth 
Species or Drilled Rate (pis’ (if drilled) 
Varie ibs/ac inches 

Grasses 

Spike Muhly El Vado 2.0 0.5 
(Muhlenbergia wrightii) 

Alkaligrass Fults 5.0 0.5 
(Pucinellia distans) 

Alkali sacaton Salado 3.0 0.5 
(Sporobolus airoides) 

Forbs 

Strawberry clover O'Connors, Salina 2.0 05 
(Trifolium fragiferum) 

Shrubs 

Fourwing saltbush - 1.0 0.5 
(Atriplex canescens) 

Shadscale - 1.0 0.5 
(Atriplex confertifolia) 

1 TOTAL | 











‘ Seed mix based on adaptation to the site conditions of the project, usefulness of species for rapid site stabilization, 
ies success in revegetation efforts, and current seed availability and cost 


species 
2 PLS = pure live seed. 
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Table B-4. Seed Mixture’ #3 - Greasewood-Dominated Valley Bottoms and Bluffs. 



























































Cultivar Seed Application Planting Depth 
Species or Drilled Rate (pis? (if drilled) 

Varie ibs/ac inches 
Grasses 
Western wheatgrass Rosanna 3.0 05 
_(Agropyron smithii) 
Pubescent wheatgrass Luna 2.0 0.5 
(Agropyron tricophorum) 
Alkali sacaton - 2.0 0.25 
(Sporobolus airoides) 
Russian wildrye Vinall 2.0 0.25 
(Elymus junceus) 
Forbs 
Cicer milkvetch Monarch 3.6 0.5 
(Astragalus cicer) 
Shrubs 
Fourwing saltbush - 1.0 0.5 
(Atriplex canescens) 
Gardner saltbush - 1.0 0.5 
_(Atriplex gardneri) 
Winterfat - 1.0 0.5 

|_(Ceratoides lanafa) | a 
TOTAL i — eS 





* Seed mix based on adaptation to the site conditions of the project, usefulness of species for rapid site stabilization, 
species success in revegetation efforts, and current seed availability and cost. 


2 PLS = pure live seed. 
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Table B-5. Seed Mixture’ #4 - Wet Meadow Community Types. 








Cultivar Seed Application Planting Depth 



































Species or Drilled Rate (pis* (if drilied) (inches) 
Grasses 
| Spike muhly El Vado 2.0 0.5 

(Muhlenbergia wrightii) 

Redtop - 1.0 0.5 
A is stolonifera) 

Tufted hairgrass - 40 0.25 
(Deschampsia cespitosa) 

Forbs 

Red clover Kenland 2.0 05 
(Trifolium pratense) 

Strawberry clover O'Connors, Salina 2.0 0.5 
(Trifolium fi agiferum) 

TOTAL | 13.0 











* Seed mix based on adaptation to the site conditions of the project, usefulness of species for rapid site stabilizaton, 
species success in revegetation efforts, and current seed availability and cost 
2 PLS = pure ive seed. 


All sensitive disturbed areas should be mulched immediately following seeding with 1.5 to 2.0 
tons/acre of a weed-free straw mulch. Mulching materials should be reasonably free of noxious and 
undesirable plant species as defined by state or county lists. Hay mulch may be used, but it should 
be applied only if cost-competitive and if crimped into the soil. Straw mulch is more desirable than 
hay mulch because it is generally less palatable to wild horses, wildlife, and livestock. Additionally, 
there tends to be a higher risk of introducing undesirable species and noxious weeds with a hay 
mulch such as smooth brome, timothy, orchardgrass and other minor species. The lessee should 
maintain all disturbances relatively weed-free for the life of the project through implementation of a 
noxious weed monitoring and eradication program. 


Wherever utilized, mulch should be spread uniformly so that at least 75 percent of the soil surface 
is covered. If a mulch blower is used, the straw strands should not be shredded less than eight 
inches in length to allow effective anchoring. On slopes less than 30 percent, straw mulch should 
be applied by a mechanical mulch blower at a rate of 2.0 tons/acre after seeding. The mulch should 
be crimped into the soil surface using a serrated disc crimper or similar implement as directed by 
the AO. Where broadcast straw mulch is applied on windswept slopes, a biodegradable plastic 
netting should be staked firmly to the soil surface over the mulch following the manufacturer's 
specifications. On slopes in excess of 40 percent or on slopes exceeding the operating capabilities 


of machinery, hydromuich or biodegradable erosion contro! blankets with seed incorporated into the 
netting should be applied and staked firmly to the soil surface. 
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Where utilized, hydromuich and tackifier should be applied at a rate of 1,500 Ibs/acre or as otherwise 
approved by the AO. In general, erosion control and soil stabilization are directly related to the 
amount of mulch applied. Under certain conditions where degradation processes are siow (e.9., in 
extremely hot or cold dry climates), a trade-off between the degree of effectiveness of mulch and 
long-term degradation should be considered. in extremely dry areas where mulch degradation may 
be slow, mulching rates should be reduced to 1.0 to 1.5 tons/acre or as specified by the AO. Special 
measures may need to be implemented in areas with sandy soils. 


On steeper slopes with highly erodiblie, shallow, rocky soils and/or on windswept areas with loose, 
unconsolidated materials, the above recommended measures may not be sufficient to reduce 
erosion to non-significant levels. The following measure should be considered by the operator and 
the BLM to stabilize such sites: incorporating a custom biend of seed into erosion control blankets. 
This method has proven cost-effective in many cases, with 98 percent of the cost being the blanket 
itself. The additional cost of incorporating seed into the blanket will average 31.00 to $1.50 per 
blanket, depending upon current seed costs. in most cases, this additional cost should offset the 
repeated efforts of broadcast seeding, manual raking of seeds into the soil, and mobilizirg a labor 
force. The AO should determine the final measure(s) to be implemented in such areas. 


4.4.4 Livestock Control 


Livestock grazing should be monitored along all areas of drill sites and access road and pipeline 
ROW. Should grazing negatively impact revegetation success, measures should be taken to 
immediately remove livestock from the newly reclaimed areas. Depending upon site-specific 
evaluations, it may be necessary to temporarily fence off certain riparian areas and wetlands to 
prevent excessive livestock grazing and trampling to enhance drainage channel bank stabilization 
and overall revegetetion success. Existing livestock control structures such as fences and 
cattleguards should be maintained in functional condition during al! phases of the project. Where 
access requires the disruption of an existing fence, a cattleguard should be installed at the juncture. 


4.4.5 Off-Road Vehicie Control 


Off-road vehicle control measures should be installed and maintained as specified by the AO and 
landowners following the completion of seeding. Examples of practicable measures include a 
locking, heavy steel gate with fencing extending a reasonable distance to prevent bypassing the 
gate, with appropnate signs posted; a slash and timber barrier; a pipe barrier; a line of boulders; or 
signs posted at all points of access at intervals not to exceed 2,000 feet indicating “This Area 
Seeded for Wildlife Benefits and Erosion Control.” 


4.4.6 Fugitive Dust Control 


Should fugitive dust generated during construction of the drill sites, access road/pipeline ROWs, or 
staging areas become a problem, dust abatement rieasures should be implemented. Such 
procedures should be determined by the AO and could include applying water or water with additives 
(€.g., magnesium chloride) to the construction area at regular intervals, or as directed by the AO. 
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4.5 Monitoring and Maintenance 
4.5.1 General 


A designated official or responsible party should annually inspect and review the condition of all drill 
sites, access road/pipeline ROWs, and any other disturbed areas associated with the project. This 
official should assess the success of and prognosis for all runoff and erosion contro! and 
revegetation efforts, evaluate fugitive dust control needs, and recommend remediation measures, 
if necessary. In addition, monitoring should take piace following each major runoff event. 
Photographs should be taken at drill sites and along access roads at specific areas each year to 
document the progress of the reclamation program at established photomonitonng points. 
The following specific iterns should be monitored during inspections: 

@ revegetation success; 

@ sheet and ili erosion, gullies, slumping, and subsidence; 

@ soundness and effectiveness of erosion control measures; 

@ sediment filtering devices along all active ephemeral and intermittent drainage channels; 

@ water quality and quantity; 

@ noxious weed invasion; 

@ degree of rodent damage on seed and seedlings; 

@ locations of unauthorized off-highway vehicle (OHV) access; 

@ soundness and effectiveness of OHV control structures; 

@ evidence of livestock or wildlife grazing; and 

@ overgrazing/trampling of riparian and wetiand areas. 
4.5.2 Reclamation Success Monitoring 


Reclamation success should be based upon the objectives specified in this appendix; therefore, 
monitoring should be tied to these objectives. The actual monitoring procedures for quantitative and 
qualitative evaluations of reclamation success should be implemented as specified by the BLM or 
other authorizing agencies. 


Reclamation success should be monitored both in the short term (temporary reclamation) and in the 
long term (final reclamation). Monitoring of temporary reclamation measures should include visual 
observations of soil stability, condition, and effectiveness of mulching and runoff and erosion contro! 
measures and a quantitative and qualitative evaluation of revegetation success, where appropriate. 
Long-term reclamation monitoring should include visual observations of soil stability, condition of the 
effectiveness of mulching and runoff and erosion control measures, and a quantitative and 





South Baggs Area Natural Gas Field Development Draft EIS - May 1999 Page B-17 








35% 











APPENDIX B: RECLAMATION RECOMMENDATIONS 





qualitative evaluation of revegetation success 


Revegetation success should be determined through monitonng and evaluation of percent ground 
cover to include a measure of vegetal cover (by species), litter/mulch, rock/gravel, and bare ground. 
Ground cover should be documented at each 1-foot interval along a 100-foot line intercept transect. 
Seedling density and relative abundance should be determined by selection of plots at the 20-, 40-, 
60-, and 80-foot marks on the transect. Grazing impacts should be assessed as an ocular estimate 
of the percent utilization along the transect. 


Soil stability should be measured using an erosion condition class/soil surface factor rating method 
to numerically rate soil movement, surface litter, surface rock, pedestalling, flow patterns, and rill- 
gully formation. Information obtained through this rating system represents an expression of current 
erosion activity and can be used to reflect revegetation success as a function of soil stability. 


The access road boundaries, pipelines, and unused portions of the drill sites should be monitored 
until released by the AO upon attainment of 80 percent of predisturbance vegetative cover within five 
years of seeding. This standard should include 90 percent of the vegetative cover being comprised 
of desirable species and the erosion condition of the reclaimed area being equal to or in better 
condition than predisturbance conditions as prescribed under the Performance Standard section of 


this appendix. 
4.5.3 Wetland and Drainage Channel Crossings 


Wetland areas and natural drainage channel crossings should be monitored for a minimum of three 
years for noxious weed invasion and establishment of undesirable species. Noxious weeds should 
not be allowed to establish at any time. If found in a reclaimed wetland or drainage channel crossing, 
the noxious weeds should be removed. Undesirable species should not be allowed to establish. At 
the third year of monitoring, undesirable species should comprise no more than 15 percent of the 
total vegetation cover. The lessee should maintain wetland areas and drainage channel crossings 
according to this standard throughout the development of a noxious weed and undesirable species 
monitoring and eradication program. 


4.5.4 Photomonitoring 


Permanent photomonitoring points should be established at appropriate vantage locations that 
provide adequate visual access to drill sites, along pipeline and access road rights-of-way, and to 
ancillary facilities. Each photomonitoring point should be permanently marked with re-bar and 
identified on a topographic map of the area. The location of each point should be described in detail 
to assist in relocation from year to year. Photos should be taken at each photomonitoring point prior 
to initiation of construction. Photos, framing the same scene as previously taken, should be taken 
each year until reclamation standards have been met. 


5.0 REFERENCES CITED 


Federal Register. 1986. 33 CFR Part 328.3(B). 
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HAZARDOUS MATERIALS MANAGEMENT PLAN 


1.0 INTRODUCTION 


Merit Energy Company (Merit) proposes to explore and develo, natural gas reserves in the South 
Baggs Area of Carbon County, Wyoming. The Bureau of Land Management (BLM) has prepared an 
Environmental impact Statement (EIS) for the proposed project, and this Hazardous Material 
Management Summary (HMMS), which is included as an appendix to the EIS, provides further 
specific information regarding the types and quantities of hazardous and extremely hazardous 
materials that are expected to be produced or used for the proposed project. Detailed descriptions 
of the proposed action and altematives, the potential environmental consequences, and proposed 
mitigation and monitoring measures are provided in the EIS. 


This HMMS is provided pursuant to BLM Instruction Memoranda Numbers WO-93-344 and WY-94- 
059, which require that all National Environmental Policy Act (NEPA) documents list and describe 
any hazardous and/or extremely hazardous materials that would be produced, used, stored, 
transported, or disposed of as a result of a proposed project. Hazardous materials, as defined 
herein, are those substances listed in the Environmental Protection Agency's (EPA's) Consolidated 
List of Chemicals Subject to Reporting Under Title Iii of the Superfund Amendments and 
Reauthorization Act (SARA) of 1986, and extremely hazardous materials are those identified in the 
EPA's List of Extremely Hazardous Substances (40 Code of Federal Regulations [CFR] 355). 
Materials identified on either of these lists that are expected to be used or produced by the proposed 
project are discussed herein. 


A list of hazardous and extremely hazardous materials that are expected to be produced, used, 
stored, transported, or disposed of as a result of the South Baggs Project was obtained from Merit, 
along with Material Safety Data Sheets (MSDS) for all chemicals, compounds, and/or substances 
which may be used during the construction , drilling, completion, and production operations of the 
proposed project. Merit has reviewed the aforementioned EPA lists, as amended, and ali materials 
included on either of these two lists that would be used or produced by the proposed project were 


Some potentially hazardous materials that may be used in small, unquantifiable amounts have been 
excluded from this HMMS. These materials may include: wastes, as defined by the Solid Waste 
Disposal Act; wood products’ manufactured items and articles which do not release or otherwise 
result in exposure to a hazardous materia! under normal conditions of use (i.e., steel structures, 
automobiles, tires, etc.); food, drugs, tobacc., oroducts, and other miscellaneous substances (i.e., 
WD-40, gasket sealants, glues, etc.). No unauthorized use or disposal of these materials by project 
personnel would occur during project implementation, and ail project personnel would be directed 
to properly dispose of these materials in an appropriate manner. Solid wastes generated at well 
locations would be collected in approved waste facilities (e.g., dumpsters), and each well location 
would be provided with one or more such facilities during drilling and completion operations. Solid 
wastes would be regularly removed from well locations and transported off the South Baggs Area 
to approved disposal facilities. 





South Baggs Area Natural Gas Development Draft EIS - May 1999 Page C-1 





APPENDIX C: HAZARDCUS MATERIALS MANAGEMENT PLAN 





2.0 HAZARDOUS MATERIALS 


A listing of all relevant known hazardous and extremely hazardous materials that are expected to be 
used, produced, stored, transported, or disposed of during project implementation is provided herein. 
Where possible, the quantities of these matenals have been estimated on a per-well vasis and their 
use, storage, transport, and disposal methods described. 


2.1 PRODUCTION PRODUCTS 


The purpose of the proposed project is to extract natural gas from the Mesaverde/Lewis and 
Wasatch Formations and other formations underiying the South Baggs Area. Water would aiso be 
produced as a by-product of gas and oil extraction operations. Table C-1 lists and quantifies, where 
possible, the hazardous and extremely hazardous materials that may be found in these production 
products. 


2.1.1 Natural Gas 


Natural gas, primarily containing methane, ethane, and carbon dioxide, would be produced from 
approximately 50 wells at rates averaging 0.4 million cubic feet per day {(mmcfd) per well. No 
extremely hazardous materials are anticipated to be produced with the gas stream; however, the 
hazardous material hexane (CAS Number 110-54-3) would be present in the gas stream at volumes 
ranging from approximately 4 to 24 thousand cubic feet per day (mcfd) per well (Table C-1). In 
addition, the gas would aiso likely contain small amounts of potentially hazardous polycyclic organic 
matter and polynuclear aromatic hydrocarbons. No other hazardous materials are known to occur 
within the natural gas stream. 


The majority of gas produced from South Baggs wells would be transported from each location 
through newly constructed pipelines linking well locations to existing or newly constructed gas 
processing facilities. The natural gas would eventually be delivered to consumers for combustion. 
Small quantities of natural gas may be vented or flared at certain well locations during well testing 
operations. During testing, produced gas would be vented or flared into a flare pit pursuant to 
BLM/Wyoming Oil and Gas conservation Commission (WOGCC) rules and regulations (Notice to 
Lessees [NTL]-4A). BLM and WOGCC approval would be obtained prior to flaring or venting 
operations. No natural gas storage is anticipated by the proposed project. 


Industry standard pipeline equipment, materials, techniques, and procedures in conformance with 
all applicable regulatory requirements would be employed during construction, testing, operation, and 
maintenance of the project to ensure pipeline safety and efficiency. all necessary authorizing actions 
for natural gas pipelines would be addressed prior to installation. These actions include: 

- Carbon County special use permits, 
BLM rights-of-way (ROWs) applications, 
- conformance with U.S. Department of Transportation (DOT) pipeline regulations (49 
CFR 191-192), and 
Wyoming Public Service commission Certificates to act as common carrier for 
natural gas. 
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Table C-1. Hazardous and Extremely Hazardous Materials Potentially Produced by 
the South Baggs Area Natural Gas Project, Carbon County, Wyoming, 1996. 


















—_— — = , 
Production Product Extremely Hazardous Approximate Qauntity 
Constituents” Produced per Well® 
- None 0.4 mmcfd 
Hexane 4-24 mcfd 





252 gpd 





168 gpd 














The hazardous constituents listed are, to the best of our present knowledge, those that are or may be present in the 
production products and are listed under the EPA's Consolidated List of Chemicals Subject to Reporting Under Title Ili 
of the Superfund Amendments and Reauthorization Act (SARA) of 1986, as amended. 
; Extremely hazardous materials are those defined in 40 CFR 355. 
mmecfd = million cubic feet per day. 
mcfd = thousand cubic feet per day. 
, 9Pd =gallons per day. 
5 PAHs = polynuclear aromatic hyd ocarbons. 
POM = polycyclic organic matter. 


2.1.2 Condensates 


Conderisates would be produces with the gas stream at most of the proposed wells. Condensates 
primarily consist of long chain hydrocarbon liquids (e.g., octanes), but may also contain variable 
quantities of the following hazardous materials: polycyclic organic matter and polynuclear aromatic 
hydrocarbons. No other hazardous or extremely hazardous materials are known to be present in the 
condensates. The volume of condensate produced from South Baggs wells is anticipated to be 
approximately 252 galions per day (gpd) from most wells (Table C-1). 


Condensates would be stored in tanks at well locations and centralized facilities, and all tanks would 
be fenced and bermed to contain the entire storage capacity of the largest tank plus one foot of 
freeboard as mandated by the BLM. condensates would be periodically removed from storage tanks 
and transported by truck, in adherence to DOT rules and regulations, off the South Baggs area. All 
necessary authorizing actions for the production, storage, and transport of condensates, including 
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the Oil Pollution Act of 1990 (storage of >1,000,000 gal) as necessary, would be addressed prior to 
the initiation of condensate production activities. 


2.1.3 Produced Water 


Produced water from South Baggs wells is anticipated to range in volume from 0 to 630 gpd, and 
would average approximately 168 gpd for most wells (Table C-1). Produced water quality from wells 
within the South Baggs area is variable and would be monitored periodically. Based on WOGCC- 
required water quality analyses of produced water samples from several South Baggs wells, no 
hazardous or extremely hazardous matenals are known to occur. However,water from the Wasatch 
and Mesaverde/Lewis Mesa Verde Formations at locations in the Washakie and Great Divide Basins 
is known to contain the following hazardous materials: lead (CAS 7439-92-1), cadmium (CAS 7440- 
43-9), chromium (CAS 7440-47-3), radium 226, and uranium. Water quality analyses of gross 
radiation for existing wells indicated only background radiation levels. No other hazardous or 
extremely hazardous materials are known to be present in the produced water. 


Produced water would be stored in tanks at well locations and centralized facilities and would 
periodically be removed and transported by truck to the existing Wyoming Department of 
Environmental Quality (WDEQ) pennitted disposal well facility. Where applicable, National Pollutant 
Discharge Elimination System (NPDES) permits would be obtained from the WDEQ, and produced 
water that meets applicable standards would be discharged to the surface at appropriate locations. 
All necessary authorizing actions would be met prior to the disposal of produced water including: 

- BLM approval of disposal methodologies, 

- RCRA compliance as necessary, 

- WDEQ Water Quality Division (WDEQ-WQD) approval of wastewater disposal, 

- WOGCC evaporation pond permits, and 

- Wyoming State Engineer's Office (WSEO) dewatering permits (Form U.W. 5). 


2.2 CONSTRUCTION, DRILLING, PRODUCTION, AND RECLAMATION 


Known hazardous and extremely hazardous materials planned for use during typical construction, 
drilling, production, and reclamation operations for the proposed project are listed in Table C-2 and 
are described in detail below. Hazardous and extremely hazardous materials planned for use during 
project implementation fall into the following categories: 
- fuels, 
lubricants, 
coolanV/antifreeze and heat transfer agents, 
drilling fluids, 
fracturing fluids, 
cement and additives, and 
miscellaneous materials. 
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2.2.1 Fuels 


Gasoline (CAS 8006-61-9), diesel fuel (CAS 68476-30-2), and natural gas are the fuels proposed 
for use by the project, and all contain materials deemed hazardous. Gasoline would be used to 
power vehicles providing transportation to and from South Baggs; diesel fuel would be used to power 
transport vehicles, drilling ngs, and construction equipment, and as a component of fracturing fluids 
(see Section 2.2.5); and natural gas would be used to power pipeline compressor stations. 


2.2.1.1 Gasoline 


Gasoline would be used to power vehicles traveling to and from the South Baggs. The hazardous 
and extremely hazardous materials likely to be found in gasoline are listed in Table C-2. The 
hazardous materials present in gasoline include: benzene (CAS 71-43-2), toluene (CAS 108-88-3), 
ethylbenzene (CAS 100-41-4), p-xylene (CAS 106-42-3), m-xylene (CAS 108-38-3), o-xylene (CAS 
95-47-6), methy/ tert-butyl ether (CAS 1634-04-4), polynuclear aromatic hydrocarbons, and polycyclic 
organic matter. Leaded gasoline coniains tetraethyllead (CAS 78-00-2), which is listed as an 
extremely hazardous material (Tabie C-2). 


Gasoline would be purchased outside the South Baggs project area from regional vendors, and 
would primarily be stored and transported in vehicle gas tanks. Some additional! gasoline storage 
may be provided in appropriately designed and labeled 1 to 5 gallon containers for supplemental use 
as vehicle fuel. Gasoline would be used exclusively as a fuel for transport vehicles, being burned 
in internal combustion engines. No large scale storage of gasoline is anticipated. 


2.2.1.2 Diesel Fuel 


Diesel fuel for vehicle use would be used, transported, and stored as described in Section 2.2.1.1 
for gasoline. Using the same assumptions as for gasoline, approximately 24,940 galions of fuel 
would be required per well for proposed project transportation. Additional diesel fuel would be 
utilized to power driliing rigs (820 gal/weill), workover rigs (440 gai/well), pumping equipment (600- 
700 gal/weil), and road maintenance and reclamation equipment (550 gal/well). Diesel fue! would 
also be used as a fracturing fluid constituent (see Section 2.2.5). 


Diesel fuel consists mainly of hydrocarbons containing from 15 to 25 carbons, and potentially 
contains hazardous materials, including: benzene, toluene, ethylbenzene, p-xylene, m-xylene, o- 
xylene, methyl tert-butyl ether, naphthalene, polynuclear aromatic hydrocarbons, and polycyclic 
organic matter. No extremely hazardous materials are known to be present in diesel fuel. 


Each well location during drilling operations would have an aboveground storage tank containing 
diesel. These tanks would be filled as needed by a qualified, licensed fuel supplier, and use, 
transport, and storage of diesel fuel would be conducted in accordance with all relevant state and/or 
federal rules, regulations, and guidelines. 
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Table C-2. Hazardous and Extremely Hazardous Materiais Potentially Utilized During 
Construction, Drilling, Production, and Reclamation Operations by the South 
Baggs Natural Gas Project, Carbon County, Wyoming, 1998. 


Source Hazardous Extremely Hazardous | Approximate Quantity 
Constituents’ Constituents” Used Per Well? 





Fuel 
Gasoline -- _- 24,940 gal 
Benzene 
Toluene 
Ethyibenzene 
p-xylene 
m-xylene 
Methyl tert-butyl ether 
PAHs‘ 
POM® 
Tetraethyllead Tetraethyllead 
Diesel Fuel - 27,400 gal 














p-xylene 
m-xylene 
o-xylene 
Methyl tert-butyl ether 
Naphthalene 





Natural Gas 





Lubricants None > 8 gal 

















es 
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Source Hazardous Extremely Hazardous | Approximate Quantity 
Constituents’ Constituents” Used Per Well? 
Cadmium 
Manganese 
Barium 
Zinc 
Lithium 
Coolant/Antifreeze - None 
and Heat Transfer 
Agents 
Ehylene glycol > 180 gal 
Triethylene glycol 330 gal 
Drilling Fiuid 
Additives 
Caustic Soda - None 650 Ibs 
Sodium hydroxide 
Lime -- None 3,500 ibs 
Fine mineral fibers 
Mica _ None 600 Ibs 
Fine mineral fibers 
Uni-Drill - None 50 gal 
Acrylamide 
Uni-Gel - None 43,500 Ibs 
Fine mineral fibers 
UNIBAR - None 8,200 Ibs 
Barium compounds 
Fracturing Fluid 
Additives 
LGC-VI widiesel fuel - None 953 gal 
Benzene 
Toluene 
Ethylbenzene 
p-xylene 
m-xylene 
o-xylene 
Methyl tert-buty! ether 
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Source Hazardous Extremely Hazardous | Approximate Quantity 
Constituents’ Constituents* Used Per Well’ 
Naphthalene 
PAHs 
POM 
OPTI-FLO Il - None 144 Ibs 
Glycol ether 
SSO-21 - None 15 gal 
| Methanol 
Glycol Ether 
CL-29 - None 59 gal 
Formic acid 
Ammonium chlorde 
Zirconium nitrate 
Zirconium sulfate 
BA-20 is None 38 gal ! 
Acetic acid 
Sand - None 2,994 ibs 
| Fine mineral fibers 
I Cement and - None >10,000 ibs 
Additives 
Fine mineral fibers 
PAHs 
POM 
Miscellaneous - None 3,000 gal 
Materials 
Methanol 











The hazardous constituents listed are, to the best of our present knowledge, those that are or may be present in the 
production products and are listed under the EPA's Consolidated List of Chemicals Subject to Reporting Under Title Ii! 
of the Superfund Amendments and Reauthonzation Act (SARA) of 1986, a~ = ** 7°d 
Extremely hazardous matenals are those defined in 40 CFR 355 


ib = pounds 
gal = gallons 


PAHs = potynuciear aromatic hydrocarbons 
POM = polycyclic organic matter 
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2.2.1.3 Natural Gas 


An unknown volume of natural gas would be bumed to provide power for the natural gas compressor 
stations required for efficient pipeline function. The natural gas used to power compressor stations 
would be produced by the proposed project, and hazardous matenals contained in this natural gas 
are identified in Table C-2. Further detail on the transportation of natural gas as a result of the 
proposed project, and relevant authorizing actions for natural gas transportation, is provided in 
Section 2.1.1. 


2.2.2 Lubricants 


Various lubricants, including: motor oils, hydraulic oils, transmission oils, compressor lube oils (8 
gal/well), and greases, would be utilized for project-required vehicles, ngs, compressors, and other 
machinery. Some of these lubricants would likely contain polynuclear aromatic hydrocarbons and 
polycyclic organic matter, and some may additionally contain compounds of lead, cadmium, nickel, 
copper, manganese, barium, zinc, and/or lithium. No extremely hazardous materials are known to 
be present in the lubricants required for the proposed project. 


The quantity of each lubricant used, stored, transported, and disposed of is unknown; however, all 
lubricants would be used, stored, transported, and disposed of following manufacturer's guidelines. 
No unauthorized a:sposal of lubricants (e.g., disposal of used motor oil) would occur in South Baggs. 


2.2.3 Coolant/Antifreeze and Heat Transfer Agents 


Ethylene glycol (CAS 107-21-1) and triethylene glycol (CAS 112-27-6) would be utilized as 
coolant/antifreeze and heat transfer agents in association with this project (Table C-2). Ethylene 
glycol would be used as an engine coolant/antifreeze in automobiles, construction equipment, gas 
dehydrators, and drilling and workover rigs. An unspecified volume of this hazardous materia! would 
be stored and transported in engine radiators. in addition, both ethylene glycol and triethylene glycol 
would be used as heat transfer fluids during well completion and maintenance operations. The 
estimated quantity of ethylene glycol required per well for completion and maintenance operations 
is 180 gas for the life of the project. The quantity of triethylene glycol required would range from 
approximately 290 to 370 gallons/well. While the total volume of ethylene glycol to be used, stored, 
transported, and disposed of for the proposed project is unknown, any disposal of ethylene glyco! 
and/or tnethyiene glycol would be conducted in accordance with all relevant federal and state rules 
and regulations. 


2.2.4 Drilling Fluids 


Water-based muds (drilling fluids) would be used for drilling each well. Drilling fluids consist of clays 
and other additives that are used in standard industry procedures. Drilling fluid additives to be 
utilized for the proposed project include: caustic soda (650 Ibs/well), cedar fibers (200 Ibs/well), lime 
(3,500 Ibs/well), mica (600 ibs/weill), Uni-Dnill (50 gal/well), Uni-Gel (43,500 Ibs/weil), and oaper (400 
ibs/well) (Table C-2). All drilling operations would be conducted in compliance w'th applicable BLM. 
WOGCC, and WDEQ rules and regulations. 
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All known hazardous matenals present in the proposed dnilling fluids and additives are listed in Table 
C-4. These matenals are: sodium hydroxide (CAS 1310-73-2), present in caustic soda; acrylamide 
(CAS 79-06-1), present in Uni-Dnill (partially hydrolyzed polyacrylamide); banum compounds, present 
in UNIBAR (barium sulfate); and fine mineral fibers, present in lime, mica, and Uni-Gel (sodium 
montmonilionite or bante). No hazardous materials are known to occur in sawdust or paper, and no 
extremely hazardous materials are known to be present in any of the drilling fluids and additives. 


Dniling fluid additives would be transported to well locations dunng drilling operations in appropriate 
sacks and containers in compliance with DOT regulations. Drilling fluids, cuttings, and water would 
be stored in reserve pits, and pits would be fenced to protect wildlife from exposure. Netting (1 inch 
mesh), to protect waterfowl and other birds, and pit liners, to protect shallow groundwater aquifers, 
would be used on all reserve pits as deemed appropnate by the BLM. 


When the reserve pit is no longer required, its contents would be evaporated or solidified in place, 
and the pit backfilled, as approved by the BLM. All reserve pit solidification procedures using flyash 
or other BLM-approved materials would be approved by the WOGCC and/or WDEQ prior to 
implementation. if necessary under special, unanticipated circumstances, reserve pit contents would 
be removed and disposed of at an appropnate facility in a manner commensurate with all relevant 
state and federal regulations. 


2.2.5 Fracturing Fluids 


Hydraulic fracturing is expected to be performed at some South Baggs wells to augment gas flow 
rates. Approximately 78,700 galions of fracturing fluids, consisting primarily of fresh water, would 
be required per well for the proposed project. Fracturing fluid additives and their approximate 
volumes include: LGV-VI with diesel fuel (953 gal/well), GES-STA (150 Ibs/well), OPTI-FLO Ill (144 
ibs/well), CLAYFIX Ii (157 ibs/well), SSO-21 (15 gal/well), CL-29 (59 gal/well), BA-20 (38 gal/well), 
SP BREAKER (27 Ibs/well), GBVW-30 (9 ibs/well), BE-5 microbiocide (36 Ibs/well), and sand (299,400 
ibs/well) (Table C-2). 


The hazardous matenails present in fracturing fluid components are listed in Table C-2 and include: 
benzene, toluene, ethylbenzene, p-xylene, m-xylene, o-xylene, methy/ tert-butyl ether, naphthalene, 
polynuclear aromatic hydrocarbons, and polycyclic organic matter contained in LGC-VI with diesel 
fuel {hydrocarbon gel concentrate);glycol ether present in OPTI-FLO Ill and SSO-21; methanol (CAS 
67-56-1) present in SSO-21; formic acid (CAS 64-18-6), ammonium choride (CAS 12125-02-9), 
zirconium nitrate (CAS 13746-89-9), and zirconium sulfate (CAS 14644-61-2) present in CL-29; 
acetic acid (CAS 64-19-7) present in BA-20; and fine mineral fibers present in sand. No hazardous 
materials are known to be present in GEL-STA (sodium salt), CLAYFIX Ii (alkylated quatemary 
chionde), SP BREAKER (sodium persulfate), GBW-30 (cellulase enzyme carbohydrate), and BE-5 
(S-chioro-2-methy!-4-isothiazolin-3-one, 2-methyl-4-isothiazolin-3-one, a microbiocide). No extremely 
hazardous matenals are known to be present in any of the fracturing fluid additives. 


Fractunng fluids and additives would be transported to well locations in bulk (e.g , LGC-VI with diesel 
fuel, sand) or in appropnately designed and labeled containers (e.g., OPTI-FLO Ill in 50 Ib fiber 
drums, SSO-21, CL-29. and BA-20 in 55 gal drums). All transportation of fracturing fluids and 
additives would be in adherence with DOT rules and regulations. 
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During fracturing, fluids are pumped under pressure down the well bore and out through perforations 
in the casing into the formation. The pressurized fluid enters the formation and induces hydraulic 
fractures. When the pressure is released at the surface, a portion of the fracturing fluids would be 
forced to the well bore and up into a tank. The fracturing fluids would then be transferred to lined 
reserve pits and evaporated, or hauled away from the location and reused or disposed of at an 
authonzed facility. Decisions regarding the appropriate disposal of fracturing fluids would be made 
by the BLM on a case-by-case basis. 


2.2.6 Cement and Additives 


Well completion and abandonment operations would entail cementing and plugging various 
segments of the well bore to protect freshwater aquifers and other down-hole resources. Materials 
potentially used for cementing operations include: cement, calcium hydroxide, calcium chioride, 
pozzians, sodium bicarbonate, potassium chioride, and insulating oil. An unknown quantity of 
cement and additives, which may contain the hazardous material classes of fine mineral fibers, 
polycyclic organic matter, and polynuclear aromatic hydrocarbons, would be transported in bulk to 
each well site by a qualified cement supply company. Small quantities may be transported and 
stored on-site in 50 pound sacks. Wells would be cased and cemented as directed and approved 
by the BLM (for federal minerals) and WOGCC (for state and patented minerals). No extremely 
hazardous materials are known to be present in the cement and additives proposed for use by this 
project. 


2.2.7 Miscellaneous Materials 


Miscellaneous materials, potentially containing hazardous and/or extremely hazardous materials, that 
may be used for the proposed project include: methanol and corrosion inhibitors. The material would 
be transporied to the site by qualified service and supply companies and would be used and 
disposed of following manufacturer's guidelines. 


An unknown quantity of methanol would be used to de-ice well bores ad as a hydrate preventer 
uuring completion and natural gas transport operations. Methanol is a listed hazardous 


chemical end would be stored, transported, used, and disposed of in adherence with ali applicable 
federal and state rules, regulations, and guidelines. 


2.3 COMBUSTION EMISSIONS 


Combustion emissions from gasoline and diesel engines, as well as flaring natural gas, will occur 
as a result of this project. The complete oxidation of hydrocarbon fuels yieids only carbon dioxide 
and water as combustion products; however, complete combustion is seldom achieved. Unburned 
hydrocarbons, particulate matter (e.g., carbon, metallic ash), carbon monoxide, nitrogen oxides, and 
possibly sulfur oxides would be expected as direct exhaust contaminants. Secondary contaminants 
would likely include the formation of ozone from the photolysis of nitrogen oxides. A listing of the 
hazardous and extremely hazardous materials potentially present in combustion emissions is 
provided in Table C-3. 
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Table C-3. Hazardous and Extremely Hazardous Materials Potentially Present in 
Combustion Emissions of the South Baggs Natural Gas Project, Carbon and 
County, Wyoming, 1996. 

















"The hazardous constituents listed are, to the best of our present knowledge, those that are or may be present in the 
producton products and are ksted under the EPA's Consolidated List of Chemicals Subject to Reporting Under Title Ii! 
of the Superfund Amendments and Reauthonzation Act (SARA) of 1986, as amended. 

2 Extremely hazardous materials are those defined in 40 CFR 355. 

. PAHs = plynuciear aromatc hydrocarbons. 


Unbumed hydrocarbons may contain potentially hazardous polynuclear aromatic hydrocarbons, and 
particulate matter may contain metal-based particulates from lead anti-knock compounds in the fuel, 
metallic lubricating oil additives, and engine wear particulates (Table C-3). Hazardous materials in 
the particulate matter may therefore include compounds of lead, cadmium, nickel, copper, 
manganese, barium, zinc, and /or lithium. 


Nitrogen dioude (CAS 10102-44-0), sulfur dioxide (CAS 7446-09-5), sulfur trioxide (CAS 7446-11-9), 
and ozone (CAS 10028-15-6) are probable combustion emissions, all classified as extremely 
hazardous materials. These materials would be either directly released in minor quantities from 
internal combustion engines, or would be formed through photolysis (i.e., ozone). No releases of 
these or other matenais would occur in excess of those allowed for Prevention of Significant 
Detenoration Ciass |i areas, WOEQ-Air Quality Division Implementation Plan; nor would releases 





Page C-12 South Baggs Area Natural Gas Development Draft EIS - May 1999 








APPENDIX C: HAZARDOUS MATERIALS MANAGEMENT PLAN 





occur that jeopardize National Ambient Air Quality Standards for South Baggs. Particulate matter 
emissions and larger unburned hydrocarbons would eventually settle out on the ground surface, 
whereas gaseous emissions would react with other air constituents as Components of the nitrogen, 
sulfur, and carbon cycles. 


3.0 MANAGEMENT POLICY AND PROCEDURE 


of hazardous and extremely hazardous materials as a result of the proposed project would be in 
strict accordance with all applicable existing, or hereafter promulgated federal, state, and local 
use, and/or disposal of hazardous or extremely hazardous matenals would be conducted in such a 
manner as to minimize potential environmental impacts. 


Merit would comply with emergency reporting requirements for releases of hazardous materials. Any 
release of hazardous or extremely hazardous substances in excess of the reportable quantity, as 
established in 40 CFR 117, would be reported as required by the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) of 1980, as amended. The materials for 
which such notification must be given are the extremely hazardous substances listed under the 
Emergency Planning and Community Right to Know Section 302 and the hazardous substances 
designated under Section 102 of CERCLA, as amended. if a reportable quantity of a hazardous or 
extremely hazardous substan ce is released, prompt notice of the release would be given to the 
BLM's Authonzed Officer and all other appropriate federal and state agencies. Additionally, notice 
of any spill or leakage (i.e., undesirable event), as defined in BLM NTL-3A, would be given by Merit 
to the Authorized Officer and other such federal and state officials as required by law. 


Merit has evaluated field operations in the South Baggs Area and have or would prepare and 
implement multiple plans and/or policies to ensure environmental protection from hazardous and 
extremely hazardous materials. These plans/policies shail be available for review at the BLM Great 
Divide Resource Area in Rawlins. These pians/policies include, where applicable: 


- spill prevention and control countermeasure pians. 

- oil/condensate spill response plans, 

- inventones of hazardous chemical categories pursuant to Section 312 of the SARA, as 
amended; and 

- emergency response plans 


Development operations in South Baggs would be in compliance with regulations promulgated under 
the Resource Conservation and Recovery Act (RCRA), Federal Water Pollution Control Act (Clean 
Water Act), Safe Drinking Water Act (SWDA), Toxic Substances Control Act (TSCA), Occupational 
Safety and Health Act (OSHA), and the Federal Clean Air Act (CAA). In addition, project operations 
would also comply with all attendant state rules and regulations relating to hazardous material 
reporting, transportation, management, and disposal 
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Tabie C4. Generic List of Hazardous Chemical Categories for the Oil and Gas Exploration 





and Production industry. 
Hazardous Chemical Category Physical and Health Hazards 
of R we Chemicals 
Acetylene Gas (CAS#74-86-2) Fire, sudden release of pressure 
Acids immediate (Acute) 


Hydrochionc Acid (<30%)(CAS#7647-01-0) 
Hydrofluonc acid (<12%)(CAS#7664-39-3) 
Sulfunc acid (CAS#7664-93-9) 

Alkalinity and pH Control Materials immediate (Acute) 
Caicium hydroxide (CAS#1305-62-0) 
Potassium hydroxude (CAS#1310-58-3) 
Soda ash (CAS#497-19-8) 

Sodium bicarbonate (CAS#144-55-8) 
Sodium carbonate (CAS#497-19-8) 
Sodium hydroxide (CAS#1310-73-2) 


Biocides immediate (Acute), Fire 


Glutaraldehyde (CAS#111-30-8) 
tsoporpanol (CAS#67-63-0) 











Breakers immediate (Acute), Fire 


Sodium acetate (CAS#127-09-3) 
Sodium persulfate (CAS#7772-27-1) 


Buffers immediate (Acute) 
Sodium acetate (CAS#127-09-3) 
Sodium bicarbonate (CAS#144-55-8) 
Sodium carbonate ‘C *-119-8) 
Sodium deacetate 

Caicium Compounds immediate (Acute) 
Caicium bromide (CAS#7 1626-99-8) 
Caicium hypochlorite (CAS#7778-54-3) 
Calcium oxde (CAS#1305-78-8) 
Gypsum (CAS#10101-41-4) 

Lime (CAS#1305-78-8) 
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Hazardous Chemical Category Physical and Health Hazards 
of Chemicals 
Cemment Additives - Accelerators immediate (Acute) 


Calcium chioride (CAS#10035-04-8) 
Gypsum (CAS#10101-41-4) 
Potassium chionde 

Sodium chionde (CAS#7647-14-5) 





Cement Additives - Fluid Loss immediate (Acute) 





Cement Additives - Miscellaneous immediate (Acute) 





Cement Additives - Retarders immediate (Acute) 





Cement Additves - Weight Modification immediate (Acute) 





Sodium chloride (CAS#7647-14-5) 
Zinc chloride (CAS#7646-85-7) 
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(With Examples of Representative Chemicals) 


Corrosion Inhibitors immediate (Acute), Delayed (chronic), Fire 
4-4' Methylene dianiline (CAS#101-77-9) 
Acetylenic aicohols 
Amine Formulations 
Ammonium bisulfite (CAS#10192-30-0) 
Basic zinc carbonate (CAS#3486-35-9) 
Gelatin 
lronite sponge (CAS#1309-37-1) 
Sodium chromate (CAS#7775-11-3) 
Sodium dichromate (CAS#10588-01-9) 
Sodium polyacrylate 
Zinc lignosulfonate 
Zinc oxide (CAS#1314-13-2) 


Crosslinkers immediate (Acute), Fire 
Boron Compounds 
Organo-metallic complexes 

Defoaming Agents Immediate (Acute) 
Aluminum stearate 
Fatty acid salt formation 
Mixed alcohols 
Silicones 

Deflocculants immediate (Acute) 
Acrylic polymer 
Calcium lignosulfonate 
Chrome-free lignosulfonate 
Chromium lignosulfonate 
iron lignosulfonate 
Quebracho 
Sodium acid pyrophosphate (SAPP) 
Sodium hexametaphosphate 
(CAS#10124-56-8) 

Sodium phosphate (oilfos) 

Sodium tetraphosphate 

Stryene, maleaic anhydride co-polymer salt 
Sulfo-methylated tannin 


Detergents/Foamers immediate (Acute), Fire 
Amphoteric surfactant formulation 
Ethoxylated phenol 
Detergents 


Hazardous Chemical Category Physical and Health Hazards 




















Explosives Sudden release of pressure 
Charged weil jet perforating gun, Class C 
explosives 
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Aniline formaldehyde copolymer hydrochiorite 


Causticized leonardite 
Sulfomethylated phenol formaidehyde 
Leonardite 

Partially hydrolyzed polyacrylamide 
Polyalkanolamine ester 





: immediate (Acute) 


Physical and Health Hazards 











immediate (Acute) 





Fluoride Generating Compounds 
Ammonium bifluoride (CAS#1341-49-7) 
Ammonium fluoride (CAS#12125-0108) 


immediate (Acute) 





Friction Reducers 


methacrylate copolymers 
Sulfonates 


immediate (Acute) 





Fuels 
Diesel (CAS#68476-34-6) 
Fuel oil 
Gasoline (CAS#8006-61-9) 


immediate (Acute), Delayed (Chronic), Fire 





Gelling Agents 
Cellulose and guar derivatives 


immediate (Acute) 





Gel Stabilizers 
Sulfites 
Thiosulfates 


immediate (Acute) 





Hydrogen Sulfide (CAS#7783-06-4) 


immediate (Acute), Fire 





Inert Gases 
Carbon Dioxide (CAS#124-38-9) 


I a reeeletece 
= ahd dg gh add — 





Immediate (Acute), Sudden release of pressure 
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Physical and Health Hazards 





Lost Circulation Materials 
Cane fibers 
Cedar fibers 
Cellophane ‘ibers 
Corn cob 
Cottonseed hulls 
Mica (CAS#12001-26-2) 
Nut shetis 
Paper 
Rock wool 
Sawdust 


immediate (Acute) 





Lubricants, Drilling Mud Additives 
Graphite (CAS#7782-42-5) 
Minerai oil formulations 
Organo-fatty acid salt 
Vegetable oil formulations 
Walnut Shells 


immediate (Acute) 





Lubricants, Engine 
Motor oil 
Grease 


immediate (Acute) 





Miscellaneous Drilling Additives 
Diatomaceous Earth (CAS#68855-54-9) 
Oxalic acid (CAS#144-62-7) 

Potassium acetate (CAS#127-08-2) 
Zinc bromide (CAS#7699-45-8) 


immediate (Acute), Delayed (Chronic) 





Odorants 
Mercaptans, aliphatic 


Immediate (Acute) 








Oil Based Mud Additives 
Amid polymer formulations 
Amine treated lignite 
Asphalt 
Diesel (CAS#68476-34-6) 
Gilsonite (CAS#12002-43-6) 
Mineral oil 
Organophilic clay 
Organophilic hectorite 
Petroleum distillate (CAS#8030-30-6) 
Polymernized organic acides 





immediate (A.cute), Delayed (Chronic), Fire 
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Hazardous Chemical Category Physical and Health Hazards 


Organic Acids immediate (Acute), Fire 
Acetic acid (CAS#64-19-7) 
Acetic anhydride (CAS#108-24-7) 
Benzoic acid (CAS#65-85-0) 
Citric acid (CAS#5949-29-1) 
Formic acid (CAS#64-18-6) 


Organic acid salts 
Preservatives immediate (Acute) 











Produced Hydrocarbons immediate (Acute), Delayed (Chronic), Fire, 
Condensate Sudden release of pressure 
Crude oll (CAS#8002-05-9) 
Natural Gas 





Proppants immediate (Acute) 
Bauxite (CAS#1318-16-7) 
Resin coated sand 





Radioactive, Special Form Delayed (Chronic) 





Resin and Resin Solutions immediate (Acute), Fire 





Salt Solutions immediate (Acute) 
Aluminum chloride (CAS#7446-70-0) 
Ammonium chloride (CAS#12125-02-9) 
Calcium bromide (CAS#17626-99-8) 
Calcium chloride (CAS#10035-04-8) 
Caicium sulfate (CAS#778-18-9) 
Ferrous sulfate (CAS#7782-63-0) 
Potassium chioride(CAS#7447-40-7) 
Sodium chloride (CAS#7647-14-5) 
Sodium sulfate (CAS#7757-82-6) 

Zinc bromide (CAS#7699-45-8) 
Zinc chloride (CAS#7646-85-7) 
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Hazardous Chemical Category Physical and Health Hazards 
(With Examples of Representative Chemicals) 


Scale Inhibitors immediate (Acute), Fire 
Ethylenediaminetetraacetic acki (EDTA) 
(CAS#60-00-4) 
Inorganic phosphates 








Shale Control Additives Imm sdiate (Acute) 


Sulfonated asphaltic residuum 
Silica immediate (Acute), Delayed (Chronic) 


Solvents immediate (Acute), Delayed (Chronic), Fire 
1,1,1-Trichloreoethane (CAS#71-55-5) 
Acetone (CAS#67-64-1) 

Aliphatic hydrocarbons 

Aromatic naphtha (CAS#8032-32-4) 
Carbon tetrachloride (CAS#56-23-5) 
Diacetone alcohol 

Ethylene glycol monobutyl ether 
(CAS#111-76-2) 

Kerosene (CAS#8008-20-6) 

tsopropanol (CAS#67-63-0) 

Methyl ethyl ketone (MEK) (CAS#78-93-3) 


Methyl isobutyl ketone (MIBK) 
(CAS#108-10-1) 


Methanol (CAS#67-56-1) 
t-Butyl alcolhol (CAS#75-65-0) 
Toluene (CAS#108-88-3) 
Turpentine (CAS#8006-64.2) 
Xylene (CAS#1330-20-7) 


Spotting Fluids immediate (Acute), Fire 
Nonoil base spotting fluid 
Oil base spotting fluid (diese! oi! base) 
Oil base spotting fluid (mineral oil base) 
Sulfonated vegetable ester 

















Surfactants - Corrosive immediate (Acute) 
Alcohol ether sulfates 
Amines 
Quarternary polyarnine 
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| 














Physical and Health Hazards | 





Surfactants - Flamable 
| Amines 

Ammonium salts 

Fatty alcohols 
lsopropanol (CAS#67-56-1) 


Oxylalkylated phenols 
Petroleum naphtha (CAS#8030-30-6) 


Sulfonates 











immediate (Acute), Fire 





immediate (Acute) 





immediate (Acute) 








immediate (Acute) 





Weight Materials 
Barite (CAS#7727-43-7) 
Calcium carbonate (CAS#1317-65-3) 
Galena 

Hematite (CAS#1317-60-8) 

Siderite 







immediate (Acute) 
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APPENDIX D 


AIR QUALITY - CUMULATIVE IMPACTS ANALYSIS 


Based on a separate assessment predicting potential future far-field (cumulative) air quality 
impacts (TRC 1999), the EPA CALMET/CALPUFF dispersion model was used to predict 
maximum potential air quality impacts at downwind PSD Class | wilderness areas to: 1) 
determine if the PSD Ciass | NO, increment might be exceedec; 2) calculate potential nitrate and 
sulfate atmospheric deposition (and their related impacts) in serisitive lakes; and 3) predict 
potential impacts to regional visibility. 


Meteorological information was assembled to characterize atmospheric transport and dispersion 
from several 1995 data sources, inciuding: 1) 20 km gridded MMS5 (mesoscale model) values 
with continuous four-dimensional data assimilation; 2) hourly surface observations (wind speed, 
wind direction, temperature, cloud cover, ceiling height, surface pressure, relative humidity, and 
precipitation) measured at 22 locations; and 3) twice-daily upper air vertical profiles (wind speed, 
wind direction, temperature and pressure) measured at five locations. 


Potential “reasonable, but conservative” air pollutant emissions from the South Baggs and 
Continental Divide/Wamsutter Ii projects (proposed projects) were combined with other 
“reasonably foreseeabie” facilities (which are not represented by the measured “background” 
values) to determine the total potential cumulative air quality impacts. These other “reasonably 
foreseeable” facilities included development associated with: 1) 11 recent NEPA analyses (Moxa, 
Fontenelle, Jonah, Cave Gulch, Carbon Basin, Cooper Reservoir, Creston/Blue Gap, Greater 
Wamsutter |, Stagecoach, BTA Bravo, and Mulligan Draw); 2) approximately 180 emission 
sources permitted by the WDEQ-AQD since 1994; 3) approximately 10 emission sources 
permitted by the COPHE-APCD since 1994; 4) approximately 820 wells recently listed by the 
Wyoming Oil and Gas Conservation Commission; and 5) approximately 100 wells recently listed 
by the Colorado Oil and Gas Conservation Commission. 


As shown in Table D-1, cumulative direct project NO, impacts would be well within applicable 
PSD Class | and Ii increments at all sensitive areas. It should be noted that this comparison is 
not a complete PSD increment consumption analysis, but an assessment indicating that the 
increment would not be exceeded by the cumulative emission sources. Many of the potential air 
pollutant emission sources were analyzed at their maximum permitted levels; actual emissions 
and their related air quality impacts are typically less. At the time of a preconstruction air quality 
permit application, the WOEQ-AQD may require a much more detailed “PSD Increment 
Consumption Analysis.” Since PM-10 and SO, construction emissions are temporary, their PSD 
increments are not applicable. 


Several lakes were identified by the USDA-Forest Service as those which are sensitive to 
atmospheric deposition and for which the most recent and most complete data have been 
collected. The USDA-Forest Service, Regions 2 and 4 (Blett 1999), have also identified the 
following “Limit of Acceptable Change” regarding potential changes in lake chemistry for the PSD 
Class | and Ii sensitive receptors analyzed: no more than a 10 percent change in acid 
neutralizing capacity (ANC) for those water bodies where the existing ANC is at or above 25 
microequivalents per liter (,,eq/l) and no more than a 1 ,,eq/! change for those extremely 
sensitive water bodies where the existing ANC is below 25 ,,eq/I. Using USDA-Forest Service 
recommended procedures (Fox, et al 1989), Table D-2 demonstrates that potential impacts to 
sensitive lakes would be well below applicable significance thresholds, both from the proposed 
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project sources directly and with potential cumulative sources Combined. 


Since the proposed project and cumulative emissions constitute many small sources uniformly 
spread out over a very large area, discrete visible plumes are not likely to impact the PSD Ciass | 
and Ii sensitive receptors, but the potential for cumulative visibility impacts (increased regional 
haze) is a concern. Regional haze degradation is caused by fine particies and gases scattering 
and absorbing light. Potential changes to regional haze are calculated in terms of a perceptible 
“just noticeable change” (1.0 deciview) in visibility when compared to measured background 
conditions. 


The Interagency Workgroup on Air Quality Modeling (IWAQM) has prepared a methodology for 
estimating changes to regional haze (IWAQM 1993). This method involves modeling NO,, PM- 
10 and SO, emissions to estimate airbome fine particle concentrations at a °SD Class | or Il 
sensitive area, then computing an increase in extinction coefficient (interpreted as a deciview 
change) in addition to “clear” (90th percentile) measured background conditions. 


Table D-1. Predicted Direct Project NO, PSD Ciass | and li Sensitive Receptor Impacts 





(<g/m’). 
Location Direct Project Sources PSD 

PSD Class | Sensitive Areas 

Bridger Wilderness 0.001 2.5 

Fitzpatrick Wilderness <0.001 2.5 

Mount Zirkel Wildemess 0.01 2.5 

Rawah Wildemess 0.004 2.5 
PSD Class II Sensitive Areas 

Adjacent to CD/WIi Projects 21.2 25 

Adjacent to South Baggs Project 1.9 25 

Dinosaur National Monument 0.008 25 

Popo Agie Wildemess 0.001 25 

Savage Run Wildemess 0.008 25 

Wind River Roadiess Area <0.001 25 








A 1.0 deciview change is considered potentially significant as adopted by the Grand Canyon 
Visibility Transport Commission and reported in Pitchford and Maim (1994). A 1.0 deciview 
change is defined as about a 10 percent change in the extinction coefficient, which is a small but 
perceptible scenic change under many circumstances. The 1.0 deciview value corresponds to a 
2 to 5 percent change in contrast, for a “black target” against a clear sky, at the most optically 
sensitive distance from an observer. Factors such as the magnitude of deciview change, 
frequency, time of the year, and the meteorological conditions during times when deciview 
thresholds are above 1.0 (as well as inherent conservatism in the modeling analyses) should all 
be considered when determining the significance of potential impacts. 
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Table D-2. Predicted Change in Acid Neutralizing Capacity in PSD Class | and Il Area 
Sensitive Lakes (percent change). 




















@/ For lakes with minimum exdsting ANC values jess than 25 ,.eq/, the threshold of concern is less than a 1 ..eg/ 
reduction below the minimum existing ANC value (e.g , for Pothole A-8 in the PSD Class | Mount Zirkel Wilderness Area, 


0.070 x 14.2 weqh equals 1 .eq/). 


A conservative visibility screening level analysis indicated that proposed project operations might 
result in a perceptible (1.0 deciview) visibility reduction on very clear days at several the PSD 
Class | and |i sensitive recepters, therefore a more refined potential visibility impact analysis was 
performed. The more refined analysis calculated potential hourly fine particulate (PM-10, sulfate 
and nitrate) impacts from the proposed project operations (including direct, “no action,” and total 
cumulative sources) at sensitive areas, compared these predicted impacts with representative 
hourly measured optical conditions, and reported both the frequency and magnitude of calculated 
daily “just noticeable changes” in visibility. For the Bridger, Fitzpatrick, and Popo Agie wilderness 
areas, and the Wind River Roadiess Area, hourly optical data collected at the Bridger PSD Class 
| IMPROVE monitor were used to define background conditions. For the Mount Zirkel, Rawah 
and Savage Run wildemess areas, and Dinosaur National Monument, hourly optical data 
collected at the Rocky Mountain National Park PSD Ciass | IMPROVE monitor were used to 
define background conditions. 
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As shown in Table 0-3, the refined visibility impact analysis predicted that a “just noticeable 
change” greater than 1.0 deciview would occur on a single day at only the PSD Class | Rawah 
Wildemess Area. This predicted impact would not occur from the project sources or the “No 
Action” sources alone, but from all sources combined (total cumulative sources). 


Table D-3. Predicted Visibility impacts in PSD Class | and ll Sensitive Areas (Number of 
Days above a “just noticeable change”). 





Direct Project “No Action” Total Cumulalive 
Location Sources Sources Sources 
PSD Class | Sensitive Receptors 
Wilderness 0 0 0 
Fitzpatrick Wilderness 0 0 0 
Mount Zirkel Wilderness 0 0 0 
Rawah Wildemess 0 0 0 
PSD Class Ii Sensitive Receptors 
Dinosaur National Monument 0 0 1a/ 
Popo Agie Wilderness 0 0 0 
Savage Run Wildemess 0 0 0 
Wind River Roadiess Area 0 0 0 











a/ All cumulatve sources combined were predicted to cause a | 68 deciiew change at the PSD Class | Rawah 
Wilderness Area boundary on a single day (based on June 4, 1995, meteorology and Rocky Mountain National Park 


IMPROVE optcal data) However, this predicted visibility impact may be an artifact of the modeling analysis, where 
Gstant hourly optcal conditions are assumed to occur simultaneously in each sensitive receptor 


in addition, the USDA-Forest Service, Regions 2 and 4 (Biett 1999), have also identified the 
following “Limit of Acceptable Change” regarding potential significant visibility impacts for the 
PSD Class | and Ii sensitive areas analyzed: no day greater than 0.5 deciview, calculated on a 
24-hour basis. Based on this more restrictive % of a “just noticeable change” level, cumulative 
operations would exceed the USDA-Forest Service “Limit of Acceptable Change"on a single day 
at both the PSD Class | Rawah Wiidemess Area (1.68 deciview) and the PSD Class |i Savage 
Run Wilderness Area (0.67 deciview). These predicted impacts would not occur from the project 
sources or the “No Action” sources alone, but from all sources combined (total cumulative 
sources). 


In reviewing these predicted cumulative impacts, it is important to understand the “reasonable, 
but conservative” assumptions made regarding potential resource development. in developing 
this analysis, there is uncertainty regarding ultimate development (i.e., number of wells, 
equipment to be used, specific locations). The analysis was also based on a “reasonably 
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foreseeabie” development scenano, including several conservative assumptions 


e All existing background emission sources were assumed to operate at thei existing 
emission rates continually (no reductions or closures) throughout the LOP. Recently, NO, 


e All potential natural gas wells were assumed to be fully operational (no “dry holes"), and 
remain operating (no “shut ins”) throughout the LOP. 


e All cumulative emission sources were assumed to operate at their “reasonably 
foreseeable” maximum emission rates simultaneously throughout the LOP. Given the 
large number of sources included in this analysis, the co-probability of such a scenano 
actually occurring over an entire year (or even 24-hours) is extremely small. While this 
assumption is typically used in modeling analyses, the resulting predicted impacts will be 


e The proposed natural gas compression (3,000 hp for the South Baggs Project and 70,000 
hp for the Continental Divide/Wamsutter |i Projects) was assumed to operate 
continuously throughout the LOP (no phased increases or reductions). In reality, natural 
gas compression equipment would be added or removed incrementally as required by the 
well field operation. 


e The atmospheric deposition impact analysis assumed no other ecosystem Components 
would affect lake chemistry for a full year (assuming no Chemical buffering due to 
interaction with vegetation or soil materials) 


enter Deep Lake (PSD Ciass | Bridger Wildemess Area) for an entire 2.7 years, assuming 
the natural watershed would behave like a water sample in a laboratory “beaker,” without 
stream-water entering or leaving the lake for nearly three years. 


« The visibility impact analysis assumed a 1.0 deciview “just noticeable change” would be a 
reasonably foreseeable “significant adverse” impact, although there is no applicable state 
or Federal regulatory visibility standard. 


Based on these rumerous “reasonable, but conservative” analysis assumptions, which may 
actually compound one another, the projected impacts represent an upper estimate of potential 
aif Quality «mpacts which are unlikely to actually be reached. 


The following additional sessumptions could lead to an under-estimation of potential impacts, but 
are beyor d the scope of the cumulative air quality impact assessment for predicting “reasonably 
foreseeabie significant adverse effects on the human environment ” 





oo pee rn eye on ee yy ee 
analysis as a “reasonably foreseeable” development because of its unsettied, speculative 
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status at the time the cumulative analysis was initiated. What may actually be authonzed 
for development is unknown. No WDEQ-AQD air pollutant emission permits have been 
issued for the proposed Pinedale Anticline activities. Thus, to include the proposed 
estimates of cumulative effects on the resources, ecosystems, or human Communities. 
The Bureau is developing the Pinedale Anticline air quality impact assessment protocol 
through its “stakeholder” process, and it is clear the Pinedale Anticline Cumulative air 
Divide/Wamsutter |i projects, if authonzed (as well as other “reasonably foreseeable,” 
authorized, or permitted actions). 





permilied in 1906. eS... contied neten Soma 
1996 through April 1998, were included in the cumulative air quality impact assessment. 
All wells permitted before January 1996 were assumed to be operating and reflected in 
the 1995 IMPROVE background visibility monitoring data. Although assuming emission 
sources permitted before January 1996 were repre sented in the 1995 monitoring data 
could potentially underestimate total cumulative impacts, it is more likely modeling 1995 
permitted wells in addition to assuming their impacts are reflected in 1995 background 





review of the current (but msutfictend) documentation and research of potential viibit 
impacts in urban areas due to secondary organic aerosols, such as the Los Angeles, 
Califomia, basin studies of Pandis, at al (1992) and Grosjean (1984, 1985), rural 
Wyoming and Colorado are not conducive to such photochemical reactions. At present, 
organic 2erosol formation processes are not well understood, and current modeling 
techniques are not available for estimating visibility degradation. A similar conclusion has 
been reached by the Southwest Wyoming Technical Air Forum. 


Given the numerous “reasonable, but conservative” analysis assumptions which over-estimate 
potential air quality impacts described above, the scientific evidence is not compelling that 
“reasonably foreseeable significant adverse” impacts would occur because some assumptions 


It iS important to note that before development could occur, the WOEQ-AQD would review 
specific air pollutant emissions preconstruction permits which examine potential project-wide air 
quality impacts above statutory minimum levels. As part of these permits (depending on source 
size), WOEQ-AQD could require additional air quality impacts analyses or mitigation measures. 
Thus, as development occurs, additional site-specific air quality analyses would be performed to 
ensure protection of air quality resources 
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Memorandwn 

To: Area Manager, Great Divide Resource Area, Rawlins, Wyoming 
From. Field Supervisor, Ecological Services, Cheyenne, Wyoininug 
Subject: South Baggs Area Natural Gas Development Project 


Thank you for your recent scoping notice and request for updated species list regarding the 
proposed Meridian Oil natural gas development in the South Baggs area, Carbon County, 
Wyoming. As we received several similar requests on this project, copies of this response 
are also being sent to Mr. Larry Jackson, Project Leader, Bureau of Land Management, 
Rawlins, and Mr. Oliver Grah, Ecotone Consulting, Jogan, Utah. The following provides 
an updated species list. In addition, the Fish and Wildlife Service (Service) has concerns 
with the following issues, and requests that they receive full treatment in the analysis of this 


project. 


1. Cumulative linpacts: I am concerned that oi! and gas development in Wyoming is 
proceeding at a pace, and to an extent, harmful to wildlife and its habitat. Evaluation of 
impacts associated with one or two projects at a time does not allow for adequate 
quantification of the impacts of widespread development that is occurring across this area. 
Larger-scale evaluations, such as Resource Management Plans, typically lack detail on 
specific impacts and contain only estimates of the actual level of development that will be 
requested by the energy industry. Individual environmental assessments frequently contain 
only brief references to other oil and gas development in the vicinity and do not usually 
evaluate impacts associated with overall field development, especially in the context of 
development on nearby oil and gas fields. The Service requests this analysis include a 
cumulative effects analysis that addresses more than just acres of habitat impacted by this 
project, bi rather quantification of the impacts of al) activities in the area. The analysis 
should include details on all impacts from Federal, State, and private actions in the project 
vicinity. The Service recommends that the cumulative impact discussion address short- and 
long-term )mpacts to the species mentioned below as well as migratary birds, especially 
raptors. 
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2. Threatened and Endangered Species: In accoidance with section 7(c) of the 
Endangered Species Act of 1973, as amended (Act), my statf has determined that the 
following threatened or endangered species may be present in the project area. 


Species Status Expected Occurrence 
Black-footed ferret Endangered Potential resident in prairie 
(Mustela nigripes) dog (Cynomys sp.) colonies 
Peregrine falcon Endangered Migrant 
(Falco peregrinus) 
Whooping crane Endangered Potential summer resident, migrant 
(Grus americana) 
Bald eagle Threatened Migrant, winter resident 


(Haliaeetus leucocephalus) 


If your proposed action will lead to water depletion (consumption) in the Colorado River 
System, you should include the following species in your evaluation: 


Colorado squawfish Endangered Downstream resident of Green 
(Ptychocheilus lucius) River system 

Humpback chub Endangered ’ 
(Gila cypha) 

Bonytail Chub Endangered , 
(Gila elegans) 

Razorback sucker Endangered ‘i 


(Xyrauchen texanus) 


Biack-footed ferrets may be effected if prairie dog colonies are impacted. If black-tailed 
prairie dog (Cynomys ludovicianus) colomes or complexes greater than 79 acres or white- 
tailed prairie dog (C. leucurus) colonies or complexes greater than 200 acres will be 
disturbed, surveys for ferrets should be conducted. This is true even if only a portion of the 
colony or complex will be disturbed. The analysis should include the location of any prairie 
dog towns that may be impacted by the project as well as the size of the prairie dog complex 
of which the town is part and provide for further coordination with the Service to determine 
the need for black-footed ferret surveys on the prairie dog town. Prairie dog towns may be 
directly impacted by surface disturbing activities, access roads, etc., as well as indirecily 
impacted in a number of ways including increases in disease potential or shooting, 
contamination, and hydrological changes. The Service has identified the following measures 
that may be implemented to minimize impacts to prairie dog towns: 


* Align roads to avoid significant effects to prairie dog colonies and sensitive vegetation. 


*  lisstall adequate devices to maintain natural waterways and prevent erosion. Changes in 
water flow regimes Can cause unnecessary flooding of prairie dog burrows. 
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* Incorporate present and future land uses in the design and alignment of facilities and 
roads to minimize total habitat loss and repeated disturbances. 


* Use the minimum width roadway necessary to mect short- and long-term land use plans. 
* If roads cannot avoid prairie dog colonies, design and lay-out roads that cross prairie dog 


colonies through: (1) the lowest prairie dog density areas (< eight burrows per acre), (2) 
the edges of prairie dog colonies, or (3) the shortest transect of the colony as possible. 





* Avoid locating wellsites in prairie dog colonies. Directional drilling techniques could be 
utilized when possible to access reserves under such arcas 


* Minimize area affected by containing equipment and activities within the well sites and 
rights of way. 


* Wellsites in prairie dog colonies should be located in low density prairie dog areas (< 
cight burrows per acre) 


* Oil residue and other contaminants trom waste pits may be hazardous to wildlife. 
Remove hazardous materials to an approved offsite facility before filling and reclaiming 


pits. 
* Avoid placing pipelines through prairie dog colonies 


* Where avoidance is not possible, pipelincs should be routed through prairie dog colonies 
less than 30 acres and with prairie dog burrow densities less than cight burrows per acre. 


* In larger colonies, pipelines should transect the colony at its narrowest point and near the 
colony edge to minimize disturbances within the colony. 


* Prevent waste water discharges in or near prairie dog colonies, unless appropriate State 
and Federal water quality standards are met. Even then, the quantity of discharge should 


not result in burrow inundation. 


* Low-impact cleanup techniques should be used tor spills within 1/8 mile of a prairie dog 
colony. Cleanup techniques should avoid effects on vegetation or prairie dog burrows. 


* Any hazardous materials spills should be contained to avoid contamination of prairie dog 
colonies 


* Due to the fossorial activities of prairie dogs, burial of drilling mud and other wastes is 
not recommended. Waste removal from prairie dog colonies is recommended to avoid 


future significant impacts. 











* Kemoval of concrete or other iwnpervivus surfaces and equipment (once the project is 
ended, or a well is no longer producing, etc ) that may preclude future re-establishment 


of prairie dog burrows in the area is recommended. 


* Dry hole markers greater than 12 inches above g:ound level should be avoided or made 
inaccessible to raptors for perching to avoid increasing the potential for predation on 
ferrets. Retrofitting existing dry hole markers to discourage raptor perching is also 
recommended. 


3. Plants: Currently, no plant species in the project area are listed as threatened or 
endangered; however, Federal agencies are encouraged to cunsider sensilive species or 
species at risk in project review. Your consideration of these species is important in 
preventing their inclusion on the Endangered Species List. The Wyoming Natural Diversity 
Database maintains the most current information on sensitive plants in Wyoming. The 
database must charge for data retrieval to financially support the database and staff. The staff 
can be contacted at (307) 766-3441. 


4. Candidate Species: Candidate species that may occur within the project area are 
identified below. Many Federal agencies have policies to protect candidate species from 
further population declines. I would appreciate receiving any information available on the 
status oi these species in or near the project arca. 


On July 19, the Service's Director issued new policy direction with respect to candidate 
species. Under the new Service policy, effective immediately, candidate species are 
redefined to mean only those species for which the Service has sufficient informatica 
indicating that listing may be appropriate. Our new policy, therefore, considers only those 
species that are categorized as a candidate category | under the previous candidate species 
definitions. Species lists provided by the Service will no longer include those species 
previously identified as 3C or 2 and will only include category 1 candidates. 


Species Expected Occurrence 
Mountain plover Grasslands statewide 
Charadrius montanus 
Swift fox Grasslands of southern/eastern Wyoming 


Vulpes velox 


The Service has recently completed a review of the status of the mountain plover. Available 
data indicate that population numbcrs ate declining rangewide and suggest that immediate 
listing action may be warranted. Because listing this species appears imminent, the Service 
requests information on the presence and distribution of mountain plovers in the vicinity of 
the project. The Service recommends surveys for mountain plovers in ali suitable habitat as 
well as avoidance of nesting areas to minimize unpacts to plovers in a site planned for 
development. Listed below are the Seivice’s recommended survey guidelines While the 








364 











Service believes that plover surveys, avoidance of nesting and brood rearing areas, and 
liming restrictions (avoidance of important areas during nesting) will lessen the chance of 
direct impacts to and mortality of individual mountam plovers in the area, these restrictions 
do nothing to mitigate indirect effects, including changes in habitat suitability and habitat 
loss. Surveys are, however, a necessary starting pow. 





= Visual observation of the area within 1/4 mile of the proposed action and 200 yards of 
proposed access routes should be made to detect the presence of plovers. All plovers 
located should be observed long enough to determine if a nest is present. 


* These observations should be made from a stationary vehicle, as plovers do not appear to 
avoid vehicles. 


* If no visual observations are made from vehicles. the area should be surveyed on ATVs. 
Extreme care should be exercised in locating plovers due to their highly secretive and 
quiet nature. Surveys by foot are not recommemied because plovers tend to flush at 
greater distances when approached using this method Finding nests during foot su: veys 
is more difficult because of the greater flushing distance. 


* Surveys should be conducted no more than 14 days prior to the date actual ground 
disturbance activities begin. If two surveys are rcquired, they should be made at least 14 
days apart, with the last survey no more than 14 days prior to the start-up date. 


* The number of surveys required to clear a site for mountain plovers prior to beginning a 
planned activity is dependent upon the start-up date, as shown below: 


Date of planned activity Number of surveys required 
March 15 through April 15 l 
April 15 through July 15 2 
July 15 through August 15 l 


* If an active nest is found in the survey area, the planned activity should be delayed at 
least 30 days. If a brood is observed, activities should be delayed at least seven days. 


* Grading activities and new road construction should be minimized during the period from 
May 25 through June 30 to lessen hazards to early developing chicks. More plover 
activity has been identified on established roads than on two-tracks. 


* No new surface disturbing activities should be allowed during the reproductive period, 
March 15 through August 15, in identified concentration areas (areas where broods 
and/or adults have been documented in at least two of the past three years). 











f) 


The swift tox (Vulpes velox) is a candidate category | species for which the Service has 
recently determined that listing is warranted but precluded at this time. Despite its listing 
being precluded at this time by other higher priority actions, the Service remains concerned 
regarding the status of this species. In view of the inipending listing, we therefore request 
that any assessmient also analyze potential impacts of the proposed project on the swift fox. 





5. Raptors: Please recognize that consultation on listed species does not preclude your 
obligation to protect the many species of birds, raptors, and eagles also protected under the 
Migratory Bird Treaty Act and Bald Eagle Protection Act. The Migratory Bird Treaty Act, 
16 U.S.C. 703, enacted in 1918, does not require intent to be proven and prohibits the taking 
of any migratory birds, their parts, nests. or eggs except as permitted by regulations. Section 
703 of the Act states, “Unless and except as permiticd by regutations ... it shal) be unlawful 
at any time, by any means or in any manner, to ... take, capture, kill, attempt to take, 
capture, or kill, or possess... any migratory bird, any part, nest, or eggs of any such bird.. “ 
The Bald Eagle Protection Act, 16 U.S.C. 668. prohibics knowingly taking, or taking with 
wanton disregard for the consequences of an activity. any bald or golden cagles or their body 
parts, nests, or eggs, which includes collection, molestation, disturbance, or killing 
activities." Violation of iliese prohubitions is a criminal violation regardless of where the 
activity occurs, whether it is on public or private lands. 


If your work will impact a migratory bird or eagle, their young, eggs, or nests, you should 
coordinate with our office before any actions are taken. Removal or destruction of such 
nests, or Causing abandonment of a nest could constuute violation of the above statutes. 
Removal of nests or nest trees is prohibited, but may be allowed once young have fledged 
and/or a permit has been issued. In either case, timing 15 a significant consideration and you 


need to allow for this in your project planning. 


If it appears that wetlands, nests, or nest trecs may be affected by the proposed project (if a 
well, road or other facility will be constructed in the vicinity of a nest, etc.), you need to 
coordinate with our office prior to doing any work in these areas. To minimize impacts on 
nesting raptors and the possibility of “take” under the Migratory Bird Treaty Act, the Service 
believes protective measures for raptors are necessary and best accomplished through 
development of a raptor management/snitigation plan outlining specific measures to minimize 
unpacts and the potential for “take.” 


The analysis of this project and any raptor management section should also address potential 
electrocution and collision hazards to raptors. If any part of this project will involve 
construction of new power lines or modification of existing lines. the Service urges strong 
precautionary measures to protect raptors and other migratory birds through proper raptor- 
proofing techniques. Federal Register 49 Section 1729.10, 1984, allows for deviations from 
REA construction standards for raptor protection. Stuuctures which are designed for raptor 
protection shall be in accordance with Suggested Practices For Raptor Protection on Power 


Lines. The State of the Art. Raptor Research Report Nu. 4, 1981, published by the Raptor 
Research Foundation, Inc. (also cited in FR 11620, 1984), provided that such structures meet 
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with the National Electrical Safety Code. Methods w minimize the potential for collisions 
with power lines are presented in Mitigating Bird Collisions with Power Lines: The State of 
the Artin 994 Avian Power Line Interaction Committee, 1994, published by the Edison 
Electric Institute. Authority for these measurcs residvs with Section 9 of the Endangered 
Species Act of 1973 (as amended), The Migratory Bird Treaty Act and the Bald Eagle 
Protection Act which protects bald and golden cagles. In the above cited Federal Register 
publication, the following bulletins are also recommended: REA Bulletin 40-7, National 
Electrical Safety Code-ANSI C2, 1981 Edition and RI:A Bulletin 61-60, Powerline Contacts 


by Eagles and Other Large Birds 


6. Water Quality/Habitat Quality: | am concerned with water quality impacts of the 
proposed project, particularly with respect co their effects on fisheries, migratory birds, and 
Federally listed threatened or endangered species. The analysis should describe project 
activities that may affect water quality or that have the potential to expose fish and wildlife to 
hazardous substances. Such activities may include, but are not limited to: wastewater 
discharges, transportation of hazardous materials, spills, and wastewater ponds. 


7. Wetland Impacts: If wetlands may be unpacted by the proposed project, the Bureau of 
Land Management, in meeting its responsibilities for wetland protection and conservation, 
must assure that proposed activities do not result in the taking of any Federal trust wildlife 
resources nor leac to the contamination uf othcr water sources. Action should be taken to 
avoid or mitigate any wetland losses in accordance with section 404 of the Clean Water Act, 
the Fish and Wildlife Coordination Act, Executive Order 11990 wetland protection) and 
Executive Order 11988 (floodplain management). lf wetlands may be impacted by the 
proposed action, those wetlands in the project area should be inventoried and fully described 
in terms of functions and values. Acreage of wetlands, by type, should be disclosed and 
specific actions outlined to avoid, minimize, and compensate for unavoidable wetland 


impacts. 


This office recommends that you request assistance from the U.S. Army Corps of Engineers 
to determine whether a section 404 Clean Water Act permit will be required for the proposed 
work. Under section 404(b)(1) guidelines of the Clean Water Act, the analysis should 
describe alternative actions which avoid, minimize, and compensate for unavoidable wetland 
impacts. “he Service will participate in review of any application for a section 404 permit. 

I advise ea-ly consultation with the Service and other appropriate agencies on wetland 
matters. If wetlands are involved but the Corps determines that an individual permit is not 
required, you should ensure that the intent of section 404 of the Clean Water Act is met 
Wetland issues should be disclosed and addressed in the analysis even if a section 404 permit 


is not required. 


Riparian or streaimside areas are a valuable natural resource and impacts to these areas should 
be avoided whenever possible. Riparian areas are the single most productive wildlife habitat 
type in North America. They support a greater variety of wildlife than any other habitat. 
Riparian vegetation plays an important role in protecting streams, reducing erosion and 
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sedunentation as well as improving wate: qualuy, imauitaiming the water table, controlling 
tlooding, and providing shade and cover. In view of their unportance 2ad relative scarcity, 
impacts to such streamside and riparian aieas should be avoided. Any potential, unavoidable 
encroachment into these areas should be nunimized and quantitatively assessed in terms of 
functions and values, areas amd vegetation type lost, potential effects on wildlife, and streams 


(bank stability and water quality) 


8. Documentation: Section 7(c) of the Act tequires that Federal agencies proposing major 
construction actions complete a biological assessmemi to determine the effects of the proposed 
actions on listed and proposed species. If a biologic! assessinent is not required (i.¢., all 
other actions), the icajJ Federal agency is iesponsible for review of proposed activities to 
determine whether listed species will be affected. J would appreciate the opportunity to 
review your determination document. 


For those actions where a biological asscssineni 1s necessary, it should be completed within 
180 days of initiation, but can be extended by mutual agreement between the lead agency and 
the Service. If the assessment is not initiated within 90 days, the list of threatened and 
endangered species should be verified with me prior (0 initiation of the assessment. The 
biological assessment may be undertaken as part of the agency's compliance of section 102 of 
the National Environmental Policy Act (NEPA), and incorporated into the NEPA documents 


The Service recommends that biological assessmenis include: 


. a description of the project; 

2. a description of the specific area potentially affected by the action; 

3. the current status, habitat use, and behavior of threatened and endangered species in 

the project area; 

discussion of the methods used to determine the information in item 3; 

direct and indirect impacts of the project to threatened and endangered species; 

an analysis of the effects of the action on listed and proposed species and their 

habitats including cumulative impacts from Federal, State, or private projects in the 

area; 

7. coordination measures that will reduce/eliminate adverse impacts to threatened and 
endangered species; 

8. the expected status of threatened and endangered species i the future (short and long 
term) during and after project completion; 

9. determination of “is likely to adversely affect” or “is not likely to adversely affect” 
for listed species; 

10. determination of “is likely to jeopardize” or “is not likely to jeopardize” for proposed 
species; 

11. citation of literature and personal contacts used in assessment. 


SV > 


If it is determined that any agency program or project “is likely to adversely affect” any 
listed species, formal consultation should be initiated with this office. If it is concluded that 
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the project “is not likely to adversely affect” listed species, I should be asked to review the 
assessment and concur with the determination of no adverse effect. 4 


A Federal agency may designate a non-Federal ieprescntative to conduct informal 
consultation or prepare biological assessments. However, the ultimate responsibility for 
section 7 compliance remains with the Federal agency. and written notice should be provided 
to the Service upon such a designation. I recommend that Federal agencies provide their 
non-Federal represeniatives with proper guidance and oversight du:.~g preparation of 
biological assessments and evaluation of potential impacts to listed species. 





Section 7(d) of the Act requires that the Federal agency and penmit or license applicant shall 
not make any vreversiblie or irretrievable commmutunent of resources which would preclude the 
formulation of reasonable and prudent alternatives unul consultation on listed species is 


completed. 


These comments are made pursuant to the National Favironmental Policy Act, the 
Endangered Species Act and Fish and Wildlife Coordination Act. Please keep this office 
informed of any developments or decisions concerning this project. If you have any 
questions regarding the above information, please comact Jane Roybal of my staff at the 


letterhead address or phone (307)772-2374. 


Charles P Davis 


cc: Director, WGFPD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 
Larry Jackson, BLM, Rawlins 
Mr. Oliver Grah, Ecotone Consulting, Logan, Utah 











United States Department of the Interior 


FISH AND WILDLIFE SERVICE 





Lcologicel Services 
4000 Morne Avenuc 
Cheyenne, Wyoming 82001 


ES-O1411 july 16, 1998 
ma/W.02/WY 1866.ma 


Mr. Gary Holsan 
Environmental Planning 
P.O. Box 175 

Thayne, Wyoming 83127 


Dear Mr. Holsan: 


Thank you for your letter of June 30, regarding the proposed Merit Energy Company South 
Baggs Area Natural Gas Development Project in Carbon County, Wyoming. 


Endangered and Threatened Species: In accordance with section 7(c) of the Endangered 
Species Act of 1973, as amended (Act), my staff has determined that the following threatened or 


endangered species may be present in the project area. 


Species Status Expected Occurrence 
Black-footed ferret Endangered Potential resident in prairic 
(Mustela nigripes) dog (Cynomys up.) colonies. 
Bald eagle i hreatened Nesting. Winter resident. 
(Haliaeetus leucocephalus) Migrant. 
Peregrine falcon i-ndangered Nesting. Migrant. 
(Falco peregrinus) 
Whooping crane Endangered Resident. Migrant. 


(Grus americana) 


We have determined that bald eagles historically nested within '-mile of the project site and 
important winter habitat occurs within the proposed project area. Surveys should be conducted 
lor roost and nest sites. If active nests are found within |-mile of the project area, or birds are 
observed foraging or roosting within 1/4-mile of the project area, we request you contact us to 
discuss consultation requirements and options for minimizing affects to this species 
Furthermore, if it is determined that the proposed activities may affect any of the other listed 
species, you should contact this office to discuss consultation requirements. 
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Mr Gary Holsan 


If the proposed action will lead to water depiction (consumption) in the Colorado River System, 
effects to the following species should be included in the evaluation 


Colorado squaw fish Endangered Downstream resident of Green 
(Piychocheilus lucius) River System 
Humpback chub Endangered , 
(Gila cypha) 
Bonytail Chub Endangered 7 
(Gila elegans) 
Razorback sucker Endangered ' 
(AXyrauchen texanus) 


Candidate Species: As stated in our previous scoping statement (RegprAv-G2tMerOi-ttr), 
dated March 20, 1996, the U.S. Fish and Wildlife Service (Service) no longer maintains lists of 


category 2 and 3 candidates. | lave enclosed a copy of the Federal Register (SO CFR Part 17, 
February 28, 1996) which includes a complete updated list of candidate species. 


Previously, the Service encouraged protection of category 2 candidate species, and many agencies 
implemented guidelines and policies to ensure protection of these species, thus precluding the 
and will only identify category | candidates, the Service remains concerned about the continued 
survival of former category 2 candidate species. The Service is working with other State and 
Federal agencies and private organizations to identify species at risk (former category 2 
candidates) that may warrant designation as candidate species under the current Service policy. 
Therefore, continued support of protective measures for these species is still essential in ensuring 
that listing of former category 2 candidates is not needed. Most Federal agencies currently 
manage category | candidates as if they were proposed for or actually listed, while many of the 
former category 2 candidates are included on sensitive or special status species lists. 


Species that are candidates for listing as threatened or endangered that may occur within the 
project area are identified below. 1 would appreciate receiving any information available on the 
status of these species in or near the project area. 


Species Expected Occurrence 

Swift fox Grasslands statewide 
Vulpes velox 

Mountain plover Grasslands statewide 
Charadrius montanus 


Please also refer to the previous scoping statement for information that will still apply to the 
project. Specifically, see sections regarding cumulative effects, migratory birds, individual 
species’ information, wetlands/riparian areas, plants and water quality/habitat quality 











Mr. Gary Holsan 


These preliminary scoping comments are made pursuant to the National Environmental Policy 
Act, the Endangered Species Act and Fish and Wildlife Coordination Act Please keep this office 


informed of any developments or decisions concerning this project 


We appreciate your efforts to ensure the conservation of endangered, threatened, and candidate 
species, migratory birds and wetlands. If you have any questions please contact Mandy Allen of 
my staff at the letterhead address or phone (307) 772-2374, extension 29 


Sincerely, 


é £ ‘ Ped 
Drmheacl JY a2 
ZT 
Michael M. Long 
Field Supervisor 
Wyoming Field Office 


Enclosure 


cc. Director, WGFD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 
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WILDLIFE 


Table F-1. Wildlife species recorded in the WOS (WGFD 1995c) and by HWA biologist as 
occurring within the area on and around the South Baggs Analysis Area. 





Common Name Scientific Name 
Mammals 

Antelope Antelocapra amencana 
Badger Taxidea taxus 

Beaver Castor canadensis 
Black bear Ursus amencanus 
Bobcat Felis rufus 

Coyote Canis latrans 

Deer mouse Perognathus maniculatus 
Desert cottontail Sylvilagus auduboni 
Elk Cervis elaphus 

Least chipmunk Tamias minimus 
Long-tailed weasel Mustela frenata 

Moose Alces alces 

Mule Deer Odocoileus hemionus 
Muskrat Ondatra zibethicus 
Nuttall's cottontail Sylvilagus nuttallii 
Olive-backed pocket mouse Perognathus fasciatus 
Pinon mouse Peromyscus truei 
Porcupine Erethizon dorsatum 
Pronghom Antilocapra amencana 
Raccoon Procyon fotor 

Red fox Vulpes vulpes 

Striped skunk Mephitis mephitis 
Westem smali-footed myotis Myotis subulatus 
White-tailed deer Odocoileus virginianus 
White-tailed prairie dog Cynomys /eucurus 
White-tailed jackrabbit Lepus townsendii 

Wild horse Equus cabalius 
Wyoming ground squirrel! Spermohilus elegans 
Birds 

American coot Fulica amencana 
American crow Corvus brachyrhynchos 
American goidfinch Carduelis tristis 
Amencan kestrel Falco sparvenus 
Amencan robin Turdus migratonus 
Amencan white pelican Pelecanus erythromynchos 


American wigeon 


Anas amencana 
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Table F-1. Wildlife species recorded in the WOS (WGFD 1995c) and by HWA biologist as 
occurring within the area on and around the South Baggs Analysis Area, 


Continued. 


Common Name 


Scientific Name 








Bald eagle Haliaeetus leucocephalus 
Bank swallow Ripana npana 

Barn swallow Hirundo rustica 

Belted kingfisher Ceryle aicyon 

Bewick's wren Thryomanes bewickii 
Black tern Chiidonias niger 
Black-billed magpie Pica pica 

Black-capped chickadee Parus atncapillus 
Black-headed grosbeak Pheucticus melanocephalus 
Biue grouse Dendragapus obscurus 
Bobolink Dolichonyx oryzivorus 
Brewer's blackbird Euphagus cyanocephaius 
Brewer's sparrow Spizella brewen 
Brown-headed cowbird Molothrus ater 
Burrowing owl Anthene cuniculana 
Canada goose Branta canadensis 
Cassin's finch Carpodacus Cassinii 
Chipping sparrow Spizella passenna 
Cinnamon teal Anas cyanoptera 

Cliff swallow Hirundo pymhonota 
Common grackle Quiscalus quiscula 
Common snipe Gallinago gallinago 
Common poor-will Phalaenoptilus nuttalli 
Common nighthawk Chordeiles minor 

Downy woodpecker Picoides pubesceris 
Dusky flycatcher Empidonary obe:*e/sen 
European starting Stumus ‘vuiga:ns 
Ferruginous hawk Buteo reyalis 

Franklin's gull Larus pipa.can 

Golden eagle Aquila chrysaetos 

Gray catbird Dumetalia carolinensis 
Great homed owl Bubo virgimanus 

Great biue heron Ardea herodas 
Green-backed heron Butondes stnatus 
Green-tailed towhee Pipilo chlorurus 
Green-winged tea! sas Crecca 

Horned lark Eremoptula alpestns 
House sparrow Passer domesticus 
House wren Trohlodytes aedon 
House finch Carpodacus mexicanus 
Kulideer Charadnus vocierus 
Lark bunting Calamospiza melanocorys 
Lark sparrow Chondestes grammacus 
Loggerhead shrike Lamus ludovicianus 
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Tabie F-1. Wildlife species recorded in the WOS (WGFD 1995c) and by HWA biologist as 
occurring within the area on and around the South Baggs Analysis Area, 





Continued. 
Common Name Scientific Name 
Long-billed dowitcher Limnodromus scolopaceus 
Long-eared owl Asio otus 
Mallard Anas platyrhynchos 
Mountain bluebird Sia’3 Currucoides 
Mourning dove Zenaida macroura 
Northern flicker Colaptes auratus 
Northern rough-winged swallow Stelgidopteryx sem pennis 
Northern oriole Icterus galbula 
Northern harrier Circus cyaneus 
Northern pintail Anas acuta 
Northern shoveller Anas clypeata 
Pine siskin Carduelis pinus 
Pinyon jay Gymnorhinus cyanocephalus 
Plain titmouse Parus inomatus 
Prairie falcon Falco mexicanus 
Red-tailed hawk Buteo jamaicensis 
Red-winged blackbird Agelaius phoeniceus 
Rock wren Salpinctes obsoletus 
Rough-legged hawk Buteo lagopus 
Sage sparrow Amphispiza beili 
Sage grouse Centrocercus urophasianus 
Sage thrasher Oreoscoptes montanus 
Sandhill crane Grus Canadensis 
Savannah sparrow Passerculus sandwichensis 
Say’s phoebe Sayomis saya 
Scrub jay Aphelocoma coerulescens 
Sharp-shinned haw Accipiter stratus 
Sharp-tailed giouse Tympanuchus phasianellus 
Snow goose Chen caerulescens 
Solitary sandpiper Tringa solitana 
Song sparrow Melospiza melodia 
Sora Porzana carolina 
Spotted sandpiper Actitis maculana 
Swainson's hawk Buteo swainson 
Tree swallow Tachycineta bicolor 
Turkey vulture Cathartes aura 
Vesper sparrow Pooecetes gramineus 
Violet-green swallow Tachycineta thalassina 
Warbling vireo Vireo gilvus 
Western meadowlark Stumelia neglecta 
Western wood pewee Contopus sordidulus 
White-crowned sparrow Zonotnchia leucophrys 
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Table F-1. Wildlife species recorded in the WOS (WGFD 1995c) and by HWA biologist as 
occurring within the area on and around the South Baggs Analysis Area, 





Continued. 
Common Name Scientific Name 
Willet Catoptrop..0rus semipalmatus 
Willow flycatcher Empidonax traillii 
Yellow warbler Dendroica petechia 
Yeliow-breasted chat Ictena virens 
Yellow-headed blackbird Xanthocephalus xanthocephalus 


Reptiles and Amphibians 





Prairie rattlesnake Crotalus vindis vindis 
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Table F-2. Raptor Nest Identification, Location, and Status within the South Baggs 
Cumulative Impact Analysis Area (See Figure 4-2, Chapter 4). 





oe Ware | ~ oor, Last Year 
Nest Location identification of Recorded Activity 
Data’ Species’ Twn N Rng W Set “wwe vee owe Number’ Status Status‘ 
BLM American Kestel +13 °«0919 § #NE SW WNW _ 13910501 1981 A 
HWA Amencan Kestrel 13 92 33 Sw NW SE 13923301 1°96 A 
BLM American Kestre! 13 93 12 SW NF SW 13931201 1980 A 
AA Amencan Kestrel 14 92 7 sc NE Sw 14920701 1994 A 
HWA Bald Eagle 12 93 11 SE SE sw 12931101 1996 A 
HWA Bald Eagle 12 93 11 SW SE SW 12931102 1996 ! 
CDOW Burrowing Owl 12 91 33 . NW SE 12913301 1985 U 
BLM Burrowing Ow! 13 92 2 Sw SF Sw 13920201 1980 A 
BLM Burrowing Ow! 14 92 5 Cc NW NV 1492050! 1981 ’ 
CDOW Ferruginous Hawk 11 90 18 Sw SF 17901801 1982 u 
CDOW Ferruginous Hawk 1 90 18 Sw St 1190180? 19AR? u 
CDOW _ Ferruginous Hawk 11 90 19 SW NW 11901901 1982 u 
CDOW i Ferruginous Hawk 11 91 18 sw Nw 1191180! 198? U 
CDOW si Ferruginous Hawk 11 91 18 NE Sw 11911802 1382 U 
CDOW i Ferruginous Hawk 11 91 18 SE Sw 11911803 1982 U 
CDOW si Ferruginous Hawk 11 91 18 Sw NW 11911804 1982 U 
cooWw Ferruginous Hawk 11 91 19 - NE NW 11911901 1982 U 
CDOW Ferruginous Hawk 11 91 23 - NW Sw 11942301 1982 U 
CDOW i Ferruginous Hawk 11 91 28 sw sw 11912801 1982 U 
CDOW Ferruginous Hawk 1 91 M4 SF SW 1191340) 1982 u 
CCOW _ Ferruginous Haw’ 11 92 11 NE NE 91921101 1985 u 
HWA Ferruginous Hay 12 91 9 NE NW NW 12910901 1996 { 
HWA Ferruginous Hawk 12 91 q NW SE NE 12910902 1996 ' 
CDOOW _ Ferruginous Hawk 12 91 23 SE SE 12912301 1982 U 
HWA Ferruginous Hawk 12 92 11 Cc SW SE 12921101 1996 1 
HWA Ferruginous Hawk 12 93 3 NE Sw SE 12930301 1996 A 
HWA Ferruginous Haw‘ 12 93 11 SE SW NW 12931102 1996 ' 
HWA Ferruginous Hawk (3) = 12 93 1 SE Sw NW 12931101 1996 ' 
BLM Ferruginous Hawk 12 94 11 Sf NE SW 17941101 1993 ! 
AA Ferruginous Hawk 13 91 2 NW NW NW 13910201 1994 1 
AA Ferruginous Hawk 13 91 2 Cc NE NY 13910202 1994 A 
AA Ferruginous Hawk 13 91 5 Cc SE 13910501 1994 ! 
AA Ferruginous Hawk 13 91 5 Cc St 13910502 1994 1 
BLM Ferrugmous Hawk 13 91 7 St NW SE 13910701 1983 A 
AA Ferruginous Hawk (2) = 13 91 10 NE NW NE 13911001 1994 A 
AA Ferrugine vs Hawk 13 92 8 c Sw NV 13920801 1994 i 
PA Ferrugimnous Hawk 13 92 8 SC SW NY 13920802 1994 1 
AA Ferruginous Hawk 13 92 G SE NW SE 13920901 1994 ! 
AA Ferruginous Hawk 13 92 9 NwV Sw SE 13920902 1994 ! 
AA Ferrugimous Hawk 13 92 12 NE SE SE 13921201 1994 1 
HWA Ferruginous Hawk 13 92 ? we NE SE 13922601 1996 ! 
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Last Year 

Nest Locaton identficahon of Recorded Actwity 

Data’ Species’ Tan N Rog W Sect wa wea we we We wa Number’ Status Status‘ 
HWA —sFerruginous Hawk =i 92 % we SE NF 13923601 1996 
HWA Fermuginous Hawk 13 9? 4% NW sw NE 13923602 1996 i 
AA Ferruginous Hawk 13 93 1 SC S NW 19930101 1993 A 
BLM Ferruginous Hawk 13 93 ? NE Sf Si 13930701 1993 ! 
BLM Ferruginous Hawk 13 93 8 NC SW SW 13930801 1880 i 
AA Ferruginous Hawk 13 93 9 SFE NE Sw 13930901 1993 ! 
DA Ferruginous Hawk 13 93 9 NI SF Sw 13930902 1993 ' 
AA Ferruginous Hawk 13 93 4 NC NE Sw 13930903 1993 ' 
BLM Ferruginous Hawk 13 93 10 Sw NVV NE 13931001 1980 ! 
BLM Ferruginous Hawk 13 93 10 SE NE NV 139310027 1993 ! 
BLM Feruginous Hawk 13 93 10 Sw SE Sw 13931003 1982 A 
BLM Fernqinous Hawk 13 93 $0 St SE Sw 13931004 198? i 
AA Ferrugnous Hawk 13 a3 15 NVV NY NE 13931501 1693 ! 
BLM Ferruginous Hawk 13 93 20 Cc NW , 39327001 1981 A 
Ferruginous Hawk 13 93 20 Sw NW SF 13932002 1993 A 
AA Ferruginous Hawk 13 93 20 Sw NW SE 13932003 1993 i 
AA Ferruginous Hawk 13 93 20 SW SE St 13932004 1994 i 
HWA Ferruginous Hawk 13 93 22 Sw SE SE 13932201 1996 A 
HWA Ferruginous Hawk 13 93 22 Sc SW SE 13932202 1996 A 
KA Ferruginous Hawk 14 91 19 Sw NW NW 14911901 1994 A 
AA Ferruginous Hawk 14 91 33 NW NE NW 14913301 1994 A 
KA Ferruginous Hawk 14 9? 5 NW NW Sw 14920501 1994 ! 
AA Ferruginous Hawk 14 9? 6 Sw NW NW 14920601 1994 1 
AA Ferrugwous Hawk 14 9? 6 NF NV NW 14920602 1994 1 
NA Ferruginous Hawk 14 92 6 EC SE Sw 149270603 1994 1 
AA Ferruginovs Hawk 14 92 6 NV Sw SF 14920604 1994 i 
AA Ferruginous Hawk 14 97 6 Cc NE St 14920605 1994 1 
AA Ferrug us Hawk 14 92 . N NE NE 14920901 1994 ! 
MA Ferruginous Nhowk 14 92 10 NE NW Sw 14921001 1994 ' 
AA Ferruginous Hawk 14 92 12 c NE NW 14921201 1994 ' 
AA Ferruginous Hawk 14 92 15 Ww NW Sw 14921501 1994 A 
AA Ferruginous Hawk 14 92 17 NW NW Sw 14921701 1994 ' 
MA Ferruginous Hawk 14 9? 17 NW NW Sw 14921702 1994 ! 
AA Ferruginous Hawk 14 92 20 NE NW NW 14922001 1994 ! 
AA Ferrugnmous Hawk 14 9? 22 NE NW SF 14922201 1994 1 
AA Ferruginous Hawk (2) 14 92 2? Sw SE NE 14922201 1994 A 
AA Ferrugmous Hawk 14 9? 4% SW NE SW 14923601 1994 ! 
AA Ferruginous Hawk ee NW St St usaso1 1993 
AA Ferruginous Hawk 14 93 35 NW SE ves 2999502 1993 i 
AA Ferrugmous Hawk 15 92 30 NV SE Sw 15923001 1994 ! 
AA Ferruginous Hawk 15 92 30 Cc SW SW 15923002 1994 ! 
AA Ferruginous Mawk 15 9? 3%” sw Sw Sw 16923003 1994 ! 
AA Ferrugmous Hawk 15 92 31 CG SF NW 15923101 1994 ! 
AA Ferruginous Hawk 15 92 31 SF NE SE 19923102 1994 ! 
AA Ferrugmous Hawk 15 92 31 Cc SE SE 19923103 1994 ' 
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‘ei : Last Year 

Nest | ocation identficaton of Recorded Actwty 
Data’ Species’ Twn N Rng W Set wa we 7 c we ve Number’ Status Status* 
PA Ferruginous Hawk f 93 22 NE SE NE 199327701 1994 i 
APA Ferruginous Hawk 15 93 23 Sw SE SE 19937301 19%4 i 
5A Ferruginous Hawk 15 93 25 NV NE NE 15932501 1994 ! 
CDOW  Goiden Eagle 1 Si 30 Sw Sw 11913001 198? uv 
HWA Gokien Eagle 12 91 2 NE NE NV 12910901 1996 A 
CDOW = —Golden Eagle 12 91 71 . Sw NW 17912101 1981 u 
CDOW Golden Eagle 12 91 32 NE Sw 12913201 1981 uv 
CDOW Golden Eagle 12 91 32 sw SF 12213202 1982 U 
HWA Gokien Eagle 12 92 A Sw NE Sw 12920401 1996 A 
cDOW Gokten Eagle 12 92 22 . NE NW 12922201 1975 u 
BLM Golden Eagle 12 93 7 NW NE SE 12930701 1991 A 
HWA Gokien Eagle 12 93 10 SE SE NE 12931001 1996 A 
COOW Gollen Eagle 12 94 19 Sw SE 12941901 1983 u 
CDOW Golden Eagle 1? Q4 19 Sw SF 1294190? ‘oR u 
BLM Gokien Eagie 13 90 17 Cc NW SE 19901701 19R1 A 
VASA Golden Eagle 13 90 32 Cc NE NW 13903201 1981 A 
iM Gokien Eagle 13 91 2 NW SE SE 13910701 1980 A 
AA Gokien Eagle 13 91 6 N\V SE NW 13910601 1994 ! 
BLM Golden Eagle 13 91 9 Cc sw NW 13910901 1982 A 
HWA Gokden Eagle 13 91 31 NE Sw NW 13913101 1996 ! 
DA Gokien Eagle 13 92 1 Ww SE NW 13920101 1994 ' 
DA Gokien Eagle 13 92 4 NW Sw Sw 13920901 1494 i 
PA Gokien Eagle 13 92 S NW Sw Sw 13920902 199.94 A 
HWA Gokien Eagle 13 92 33 SE SE NE 13923301 1996 ' 
HWA Golden Eagle 13 92 36 NE NW SW 13923601 1996 i 
BLM Gokien Eagle 13 93 15 Cc NW Sw 13931501 1991 1 
BLM Gokien Eagle 13 93 15 NW Sw sw 13931502 1991 i 
BLM Gokden Eagle 13 93 16 NW NE SE 13931601 1994 A 
HWA Golden Eagle 13 93 23 Sw Sw SE 13932301 1996 ' 
HWA Golden Eagle 13 93 36 Sw Sw NW 13933601 1996 A 
BLM Golden Eagi- 13 94 13 Sc NE sw 13941301 1991 A 
BLM Golien Eagle 13 94 13 Cc NE SW 13941302 1991 A 
8LM Golden Eagie 13 94 13 Cc NE Sw 13941303 1991 A 
BLM Gokien Eagle 13 94 13 NC NE Sw 13941304 199) A 
AA Golden Eagle (2) 14 91 268 Cc NW Sw 14912801 1994 i 
PA Golden Eagle 14 92 7 NE SE Sw 14920701 1994 ! 
AA Gokien Eagle 14 92 7 NE SE SW 14920702 1904 i 
AA Golden Eagle 14 92 13 Cc SE SE 14921301 1994 ! 
DA Golden Eagle 14 92 13 we Sw NE 14921302 10Q4 1 
PA Golden Eagle 14 92 29 NC NW NE 14922901 1994 ! 
AA Golden Eagle 14 93 1 SE NE Sw 14930101 1994 i 
AA Golden Eagle 14 93 5 SE NE SW 14930502 1993 ! 
AA Golden Eagle 14 93 6 SE SE NE 14930601 1994 
AA Golden Eagle 5 93 21 SF SE NE 19932101 1993/04 Mi 
BLM Golden Eagie 15 93 35 NE Sw Sw 19933501 1980 A 
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Last Year 
Nest Location kientheaton of Recorded Actwiy 
Data’ Speces’ lun N Rog WwW Sect wevene wee "a Nuserityer Status Status" 
AA _—s>—s Gooden Eagle 15 93 6% Sw NE sv 15933502 1993 
BLM Great Horned Ow! 12 9? ? c St Sv 17970701 1981 AS 
BUM Great Horned Ow! 12 92 16 ( NV hiv 17921601 1980 A 
HWA Great Horned Ow! 12 92 ? f\ Ne Nv 17922001 1996 A 
AA Great Horned Ow! 13 91 1 Sw NV NV 13910101 1994 A 
BLM Great Horned Ow! 13 91 5 C Nv 13910501 1980 A 
BLM Great Horned Ow! 13 93 21 SW St Nv 13932101 1991 A 
BLM Great Horned Ow! 13 94 13 Cc Ni St 13941301 1991 A 
AA Great Horned Ow! 14 92 ? NC SF Sv 14970701 ;Q94 A 
AA Great Horned Ow! 1. 92 13 sw NF SF 14971301 1993 A 
HWA Prame Falcon 1? 93 10 NV Ni SF 17931001 1996, A 
AA Prawe Falcon 13 91 6 Ni SW NV 13910601 1993 A 
HWA Praine Falcon 13 92 % vec Sw NE 13973601 1996 A 
BLM Prawie Falcon 13 93 1 c Sw NF 13937101 1980 A 
AA Prairie Faicon 14 9? 13 tat NW SF 14971301 1994 A 
CDOW = Red-tailed Hawk 1 91 5 NE SE 11910501 1985 U 
CDOW =s-— Red-tailed Hawk 11 91 05 SE Sw 11910502 1985 U 
BLM Hed-taled Hawk 12 wt 2 NE NE cw 12910201 1980 A 
HWA Red-tailed Hawk 12 91 4 NW NW St 12910401 1996 A 
HWA Red-tailed Hawk 12 91 a SE NV NE 12910901 1996 A 
CDOW s-— Red-tailed Hawk 12 91 26 NW NW 12912601 1990 U 
CDOW ss Red-tailed Hawk 12 91 30 SE NW 12913001 1985 U 
CDOW ss Red-tailed Hawk 1? 91 32 sw SE 12913701 1985 U 
BLM Red tated Hawk 12 92 6 NW NE SF 12920601 1991 A 
BLM Red-taded Hawk 12 92 6 NW NE SF 12920607 1991 i 
HWA Red tated Hawk 12 92 7 Cc NW NE 12920701 1996 A 
HWA Red-taned Hawk 12 92 7 Cc SE Sw 12920702 1996 A 
HWA Red taded Hawk 12 92 a NE SE NV 12920901 1996 i 
HWA Red taded Hawk 12 92 13 Cc NW NV 12921301 1996 A 
HWA Red taded Hawk 12 92 14 SW SE SE 12921401 1996 A 
HWA Red taded Hawk 12 92 15 NW ww NW 12921501 1996 ' 
HWA Red-taded Hawk 12 9? 16 NE NW NE 12921601 1996 1 
HWA Rec tated Hawk 12 92 16 NW NW NV 12921602 1996 ! 
HWA Red taled Hawk 12 92 18 Sw SW NY 12921601 1996 A 
HVA Red-tailed Hawk 12 9? 20 NW NW NE 12922001 1996 ! 
HWA Red tated Hawk 12 ? 20 NVY NE NE 12922007 1996 ! 
HWA Red tated Hawk 12 9? 20 WC NE NE 1292727003 1996 A 
HWA Red tated Haws 12 93 1 NE NW NE 17930101 1996 A 
HWA Red taled Hawk 12 93 13 Sw NW NW 12931301 1996 A 
HWA Red taled Hawk 1? 93 13 we SE SE 12931302 1996 A 
HWA Red tated Hawk 12 93 13 NW St SF 12931303 1996 A 
RUM Red taded Hawk 12 a4 1 SC Nf NV 12940101 1987 A 
Hw Red taded Hawk 13 91 3 NE SI Nv 12913301 1996 A 
HWA Red tated Hawk 13 91 33 NE St NV 12913302 1996 A 
AA Red tated Hawk 13 91 ? “F Ni NE 13910701 1994 A 
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i lac! Year 

Nest Locaton ident#cahon of Receded Actrty 
Data’ Species’ len N Reg W Sect “ewe we we Number’ Status Status* 
AA —S>—sOWRed-taled Hawk — 3 #9 ###2 #=SW SW SW 43910202 1994 A 
AA Red tailed Hawk 13 91 2 SE NE NE 139102703 1994 i 
AA Red tailed Hawt 13 91 3 NV NE NW 19G98 #5 1994 A 
AA Red tated Hawk 13 91 3 NW NW Ni 139910302 1993 i 
BLM Red tated Hawk 13 91 A EC SE nt 19910401 A 
HWA Red taded Haws 13 91 5 NE Sw Ni 139910501 1996 A 
HWA Red-taded Hawk 13 91 6 Cc SE NE 13910601 1996 A 
A Red tailed Hawk 13 91 6 Sw SF 19910602 1991/94 A 
AA Red taiied Hawk 13 91 6 Sw Sw SF 13910603 1904 A 
rA Red tailed Hawk 13 91 6 NE NW SF 13910604 199.304 AM! 
AA Red tailed Hawk 13 91 ? NV NE NE 13910701 1994 i 
-A Red tailed Hawk 13 91 10 Cc NE NE 13911001 1994 A 
BLM Red tailed Hawk 13 91 33 Cc sw NE 13913301 1978 A 
HWA Red tailed Hawk 13 91 33 EC SE NV 13913302 1996 A 
HWA Red-tailed Hawk 13 91 M NW NE Sw 13913401 1996 A 
HWA Red-tailed Hawk 13 92 22 NW Sw Sw 139227201 1996 A 
HWA Red tated Hawk 13 92 26 we NE SE 13922002 1996 ' 
HWA Red-taied Hawk 13 92 27 Sw SE SE 13922701 1996, i 
HWA Red-tailed Hawk 13 92 32 Sc NE SE 13923201 1996 ! 
HWA Red-tailed Hawk 13 92 33 Sc NE Sw 13923301 1996 ! 
HWA Red tailed Hawk 13 92 35 Sw Sw Sw 13923501 1996 ! 
AA Red tailed Hawk 13 93 1 Sw NY NE 13930101 1993 i 
HWA Red-tated Hawk 13 93 1 NE NW NE 13930102? 1996 A 
AA Red-tailed Hawk 13 93 1 SW NW NE 13930103 1993 ! 
PA Red-tailed Hawk 13 93 LP) SE SE Sw 13931501 1993 A 
HWA Red-tailed Hawk 13 93 16 SV/ NE SF 13931601 1996 A 
BLM Red-tailed Hawk 13 93 21 SE Sw NW 13932101 1980 ! 
DA Red-tailed Hawk 13 93 21 SE NW SE 13932102 1993 i 
AA Red-tailed Hawk 13 93 21 N NW SF 13932103 1993 ! 
AA Redtaded Hawk 13 93 21 E NE Sw 13932104 1993 A 
BLM Red-taiied Hawk 13 93 22 . . 13932701 1981 A 
HWA Red-taiied Hawk 13 93 346 Cc Sw SF 13933601 1996 ! 
AA Red-tailed Hawk 14 91 19 SE NW SE 14911901 1993/04 Al 
AA Red tated Hawk 14 91 -) SE NW SFE 14911902 1904 1 
BLM Red tated hawk 14 91 29 EC sw Sw 14917901 ? A 
AA Red taded Hawk 14 91 31 Sw Sw SF 14913101 1994 A 
BLM Red tated Hawk 14 91 32 St SF SF 14913201 ? A 
DA Red tated tiawk 14 91 32 SE NV Sw 14913202 1904 A 
AA Red taded Hawk 14 91 32 c Sw SW 14913203 1991/94 A 
AA Red taded Hawt 14 91 33 SE NE NE 14913301 1994 A 
AA Red tated Haws 14 91 35 S Sw SE 14913501 1994 A 
NA Red taded Hawk 14 91 35 SS Sw St 14913502 1994 A 
AA Red tated Haws 14 92 ) SE Sw Sw 14920101 1994 A 
BLM Red taded Haws 14 92 ; SE SE SF 14920701 1981 ! 
AA Reg ‘aded Haws 14 9? 12 Nr NV NV 149712701 199/94 Al 
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APPENDIX F) WILDLIFE 





tact Year 





Nest Locaton identicaton of Recorded § Actwty 
Data’ Sreces’ leo N Rng W Sect “euene tan ue Nurnber" Status Status" 
AA Red tailed Hawk 14 9? . St SF SF 14971301 1994 ’ 
AA Red taded Hawk 14 9} 25 rc Sw SW 149327501 1993 A 
AA Red taded ttawk 14 93 4 Nv NV be] 14939501 1993 A 
CDOW Swanson s Hawk 11 91 17 SE SF 19991701 12a? u 
cCDOW Swanson s Hawk 1 91 19 NW Ny 11911901 t+ Aa? U 
AA Swanmsons Hawk 14 9? 9 SE Sw NE 14971901 1994 A 
CDOW Untnown Buteo 1 90 30 NE Ni 11903001 198? u 
CDOW Unknown Buteo 11 91 SF NW 11910101 1982 u 
COOW Unknown Buteo 1 91 2 NE SF 11910701 198? u 
CDOW Unknown Buteo 11 91 5 sw NE 11910501 19a? u 
CDOW Unknown Buteo 1 91 16 NE sw 11911601 1982 u 
CDOW Unknown Buteo 11 91 21 NW Sw 11912101 1982 U 
CDOW Unknown Buteo 15 91 4% NW NW 11913601 198? u 
CDOW Unknown Buteo 1 92 25 NW NE 11977591 1982? u 
mM Unknown Buteo 12 9? 11 Cc Sw SF 17971101 1990 i 
HWA Unknown Buteo 12 93 2 SE SE SE 17930201 1996 i 
HWA Unknown Buteo 12 94 13 SE Sw SFE 17941301 1996 1 
AA Unknown Buteo 15 91 2 NE NE NW 139102701 1994 ! 
HWA Unknown Buteo 13 42 20 SW NW SE 13922001 1995 i 
HWA Unknown Buteo i- 92 25 NE NY SW 13922601 1996 i 
AA Unknown Buteo 13 93 2 NC St SF 13930201 1994 ! 
AA Unknown Buteo 13 93 16 NC SE NE 13931601 1993 1 
AA Unknown Buteo 13 93 16 SC SE NE 13931602 1993 ! 
DA Unknown Buteo 13 93 22 Cc NW NE 13932701 1993 i 
AA Untnown Buteo 13 23 22 os hw NE 13932202 1993 ! 
HWA Unknown Buteo 13 93 26 Cc NE NW 13932601 1996 1 
HWA Unknown Buteo 13 93 M4 Cc SE SE 13933601 1996 ' 
AA Unknown Buteo 14 91 19 SW SW NW 14911901 1994 ! 
AA Unknown Buteo 14 91 31 w Sw SE 14913101 1994 i 
DA Unknown Buteo 14 92 7 NC Sw SE 14920701 1994 ! 
AA Unknown Buteo 14 92 ? sc SE NW 14920702 1993 ' 
AA Unknown Buteo 14 92 7 we SE NW 14920703 1993 i 
PA Unknown Buteo 14 92 30 Sw Sw SW 14923001 1993 i 
DA Unknown Buteo 14 9} 25 St NE Sw 14932501 1993 ! 
AA Unknown Buteo 14 9} % SW NE Sw 1493360: 1993 ' 
AA Unknown Buteo 15 93 22 Sw NY Sw 19932701 1993 ! 
AA Unknown Buteo Bh) 93 22 sw SE Sw 19932202 1993 ' 








— oe 


: 
} 
' 
j 
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' 


le aa ne 


| 
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1 BLM = B Rawlins, HWA = Hayden Wing Asscowtes. COOW Colorado Divison of Widilfe AA = L W Ayers and SH Anderson 
Unpub! Data 

2 Number = Nests within Close Prowmnty to Each Other and Not identified Separately 

3} Fast two digits = Township, New two digits ~ Range. Nert two digits = Section Last two digits = Sequential Number of Nests 
of Same Speces Present in Section 

4 A Actwe 1+ inactwe, U = Unknown 

) Nest Destroyed . June 1996 





Page F.10 South Baggs Area Natural Gas Field Development Draft EIS - May 1999 








BLANK PAGE 








EE 








DATE FILMED 
O9/ 16/99 











